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Publisher's Letter 


Rising electricity tariffs causing. 
hardship to people on low incomes 


Алл, which provides power to much of tha stato 
New South Wales, has announced that demand 
electricity by regular households has fallen p 
forthe pas four years Ausgrid says the drop is caused 
by consumers switching (à energy-efficient hot water 
toms and ight bulbs afer seg thelr power billa go 
through th 


pidt ae 
wel ato have now een tho fight and cut beck and i 
mr Tow. I fct, by tho m 
ds о domes on pad ouis Now S 
Probably havo buil n fall sis coal-fired ̃ sto 
Dot tho big mason why p Y ety hat ri havo risen 
the mont few yeu ue expecid. For mont people thls will ba гшде ой ун. 
mothar sym lom of aing Лао but hose an Jaw and fixed Taco ао akng 
Armor drastic approach = hay aro not banting thair homan in wa 

or anyone who is f, Ley and able to mova about sky i ie probably 
not a ret hardship but for cde people И amounts Wo a significant eduction In 
quali of lfa: Think about Say you aro fil, ltr rom arthritis, паат. 
% osteoporosis (or ай hee подићи and you are cold as wall. Т» moans a 
You aru inch more prone fll, breaking bona sad ubaequent ера акан 
Hany people never uly recover rom a bud breakage, 

Many sich poop go a bod carly and rise Jain, тегү to stny warm. neo, 
thoy aro accelerating бе onset of ld ag and subsequent Yack of mobility by lect 
Worn still, because t has been drummed into tens about 
wed by lighting, such people ге not turning on om fight - ай 
hoap of power don't hey Moving about in vemichrkaens ћи 


products líka "Ваша" Which are essentially wearable blankets, Largo numbers 
р i preferences to room hing, Again, ultimately thi | 
o ovorall quality of lito, Aness and longevity. People should be 
Tin winter and summer, without feeling uly or 
"il 
gt about by governments wanting to be 
mething" about climate change. Well tis having very bad 
ences fora significant proportion of oldar poople and twill 
ater burden on the public heh system 
J ²⁰ urgency They havo triod on ard 
plag behaviour and И e having entirety the wrong elfe 


Leo Simpson 
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Sceptical of merits ol 
extreme low distortion 


Ihave just road the Publishers ator 


onthe quest for ultra-low distortion in 
he July 2011 edition of ЗСУ CHF 


‘While 1 сап understand tho thrill 


of the technical chase in getting the 


‘distortion dawn, Twende 
ticality of 0000% dist 


t tho prac 
lon. Would | 
tually hoar tho difference or would 


Î need an anechoic chamber and the 


latent фоно 


пиш doo-hicky 


to know what the distortion is? 


While you may think that iPods olor 
ance, Land million 


Of others think that thoy aru groat, 


Peter Williamson, 
Wollongong, NSW. 


Comment: -0006% total harmonie 
distortion extremely low but we have 
Tite doubt that f ме set up "double. 
blind" listening tosts, mast people 


fa 


ld be able 10 detect tho subtle dif. 
ences Берип our UltracLD МЕЈ 


"amplifier and other amplifiers wiih 
Помню performance (provided their 
vars had not been damaged by listen- 
"np at high Love to MP3 players). 


hn is very significant that our Class 


A amplifier has such a well-deserved 
mputation for very clean sound, Our 


Praise tor 
‘the Maximite 

The Maximita (SILICON Ci 
March, April, May 2011) is a grat 
project and hits the spot like no 
ther project for quite some time, in 
ту view at ови, There are so many 
purposes wn may have far this little 
gem, rekindling the fire of the 70s 
find ios when tene of thousands got 
into mlerocomputers based on 280 
H really was a groat wra of discovery. 

Whilst Гш still wothusiastic fo 
seo BASIC running on modern plat- 
Forms, recall that much of tho suc- 
cass af Microboos, TRSBDs, Commo- 
dore бав, мї were the applications 
inthe form ol software and rye 
which gave you mainframe and ma- 


latest Шо) МЕ:З design is vary 
close to the Class-A performance but 
has the big advantage of delivering a 
Tot mor» power 

As to your comment about iPode 
"being groat" we can only say "com 
pared to what?” The fact le that "mil 
lions of others" simply don't know 
‘any better. 


CD-ROM drives can 
make powerful motors 

Wilh respect to the question raised 
by B. L, on CD-ROM delve motors (Ask 
асом Our, July 2011, page 98) the 
following may be of intarost. 

Tha conversion of CD motors by 
‘owinding thom and most importantly 
фу tting “super” NdFeB (neodymium 
iron boron) magnets was lone by 
German enthusiasts and has long slnce 
became world-wide. They are capable 
of powering worthwhile modala, 

Tha brushes motors usd in mod 
айтты re amazing, Their poworto- 
weight ratios are botter than thelr TC 
ташу in many cases and thoy 
fan be monsters; the biggest 1 know 
of ls 15kW und woighs lons than 2kg 

CD motors aren good source of small 
motor stators: largor anos can utile 


chine functionality ata rock-bottom 
Tic, A word procesor le nota big 
Чен any moro but tho shori program 
toi to stone and foed a ext Ше 
OE phic wor dump o n PE 
fora printout woul be'a great анин 
for such a small device. 
КОО 
‘keyboard 


and 7-inch or cheaper, ange screen. 
compared to a netbook, dinky key- 
board and proprietary software, with 
thelr nts tà usefulness. This is 
the way to go for experimenters and 
pes 

So 1 would Hike to see the daval- 
opment of BASIC softwary to puff 
up the appeal of the Maximite even. 
further, otherwise wo will find ovar 


armature laminations from a doad mo- 
Tor such as an electri drill 

The controllers am readily available 
вот model айтай shops but kits and 
DIY dta ато The only one now 
of was in the February 2006 fun of 
Помог magazine: 

To obtain information on magnets 
for motors, Jast Googla"supermagnat 
‘man and soloct "motor magnets" 

‘Arthur Davies, 

Ainslie, ACI 


First-hand experience with 
‘converting CD-ROM motors 

Ihave just oad the raspona in Ask 
SACOM CHIP In the July 2011 about 
converting an old CD-ROM molor for 
‘model saroplane uso as wol as circuits 
Tor brushless controllers. Tho answer 
is not correct and ho whole uron i 
an aceaplnd modellers DIY discipline 
hud covered reasonably well on the 
wob (though you have to know whom 
to look fe much articles). 

The act sane ean make a very pow. 
ful Ье юн motor on a par with or. 
ven maro powerful than what can he 
sourced commercially. Tho answer to 
the question also talks about brushless 
motor controllers and la qulto negative, 


time hat interest wanes whan our 
bot efor Jast not good enough 
tov ишу wl programs or 
72 the a Oe NM 

s prepara o venturo intoa impie 
fon кшй Mar WP/spreadshoot/ 
тери, awen based om old and, 
dian copyrights И not worth a 
iep, porhapa oven sponsoring ote 
sar cit some 

sai thas ng 

tape and dating 

Wo e or similar serious 
application sofuam wili keep he 
project alive and a constant vam. 
2 serious ари being andre for 
publication: 

Лав Finch, 

Urunga, NSW. 
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however ben аге several exclut 
and relatively simple designs using 
таву available "analog" Место 
Components (as well as PICAXE уре 
on the web fr hose interested 

As ап avid oeromodallar and 
experimenter, 1 havo made dozens 
"fae motors thom den CD-ROM. 
"vor soured through my computer 
төра company, These motors are ah- 
solutely brillant and very usable, In 
fact, some of e commercial motors 
Purchased from Chinese manufac 
tra have tho exact amo chassis as a 
CD-ROM motorbased wil, proving 
thet suitability for the ob 

or the avid DIY modeller, thero ls 
so nod to Invest in expensive motors 
thon onl when they 
are eni buih using everyday pari 
Tie only тов part needed, 
and ovon thon these ar not that dif 
fulta ind with many people on tho 
wl selling thom (including mo 1 am. 
eked), ut the required neodymi 
тава magus [aronaly che 
м about 7.08 por болт and 12 we 
телин por molor 

"II one har to do is source the 
sights motor (about 40% of CD 
эла DVD drives us thom), carefully 
имаће rand remove thooxisting 
graphite magnet ring, add ho rae 
Sarih magnets (stator curve), 
rp and rewind the sator with 
beate ee, wire and connect ll to 
аии, alana or commercial 
Add LIPO battery and away it goos, 
Tady to mount in a model 

Deve Thompson, PC Anytime Ld, 

Christchurch. NZ- 


Obsession with low 
harmonic distortion 

1 would like to ask if шок Сир 
bas become besotted with geting har- 
monic distortion to an alltime low. 
and forgetting to liston to tho music 
What about the spooker system with 
variablo phase distortions stc from 
‘crossover networks and tho ike. am. 
эте the 0.004% of the Ultr-LD Mika 
‘would go unnoticed, 

1 romembor building a nice little 
amplifier from ETI and apart from 
replacing the TIP transistors with 
more rugged BDVBA А 65 transistors, 
itremalns performing well to thie day. 
Tho highlight of tho article was low 
inteemodulation distortion, 


300 787 00 AtTRonicy 


Alronics aro opening а fourth One 
‘Stop отоп Shop in the subure ol 
Baca, Westom Auta, According to 
"ho company, fna now storo represents 
"ho ouiminnton of es recu ax. 
pansion й ће wes, having sivc thoir 
warohouaing operations о Васайа and 
parang P Hoo Sit rotal storo and 
prec toor 

ен sioro, located at UM 7, 58 
кши А kata i re м 
Were range, wih a strong Кой on 


New Altronics Store To Open In Balcatta, WA 


"ride customers. I locaton в al fr. 
northern suburbs customers, boing опу 
эзоп ive rom Joondalup Мопоу ала 
сова subs I wis вале a sound 
lounge for alo demonstrations allowing 
customers lo ty out speakers and audio 


ber йй andthe soe Wi bo opon or 
wen tom Bam lo 5.30pm Monday 
"o Fray and fom 8.30am lo 5.00pm 
Saturday 


[not that no IM chucks seem to got 
donnan hose amplifiers. Personally, T 
would rath tho IM was ow as1 have 
"tended ive performances and had to 
shlvue from the IM distortion produced 
ћу same PA systeme. 

Wil Bool, 

Perth, WA, 
Comment: some readers probably do 
think we have become obsessed with 
ultra-low harmonic distortion and it 
Js fair to wonder how such low di 
tortion would be of any benefit when 
distortion inthe recording chain and 
the loudspeakers is obviously much 
higher, However, the distortion and 
non-linearities in Ioudspeakers do 
nat mask the distortion in amplifiers. 
Partly this is because amplifier distor. 
боп contains higher order harmonies. 

The proof is in the listening, Am- 
plifirs such as our 20W Class-A and 
Ulira-LD МЕ simply sound much 
cleaner than other amplifies. CD» 
which may sound harsh an one system. 


{pen with sopranorand tenors 
Ín solo or mih choral performances) 
Junt round natura, A дш М gute 
revelation Similarly feeding nal 
direct from о CD player o а power 
‘amplifier сап sound bettor than f t 
docs voa preamplifer or control unt. 

TU true that we dort publish Tf 
figures and the reason is that f THD is 
very o IM aeo very low; both are 
measures of non-linearity. Of course 
thare are several ways of measuring 
IM and the old АННОЙ method i 
not particularly revealing. A Beier is 
tost inva using two high [quen 
les such ов ORIOL 

We would be surprised if xn 
amplifier had low intermodulation 
ine few of their designs had particu- 
Taniy lo THD. 


T have a large number of ETI maga- 
zinestogiveaway as Tam down-sizing 


core h come. 
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ipe-dream? 

A recent ChannalNews web re 
por stated: "As Commercial Radio 
Australia lobbies the Federal Gov- 
ernment for millions of dollara in 
Finding, eh aa 

iin tho UK are ying analoj 
Sie thy) prr to stick to PM. 


UK communications gulator Of- 
com said that with millions contin- 
uing о buy traditional vots, the "as 
pirational” target of 2015 1o move all 
major stations off FM and AM and 
‘nto digital looks unlikely. Only 1.9 
million digital radios ware sold in. 
tho your to the ond of March 2011, 
"This comparer with 6.6 million 
log sut, The report also found. 

Tess than 1% of vehicles are 


Std with a DAB (Digit Audio 
А 

Commercio Austral ie 
claiming tat over 300000 dg 
E 


boen sold since the 
апей two yours a 
Noto thu 2015 tarut to remove ali 
major AM und FM stations to digital. 
1s this planned for Australia and if 
жо, why is h not public knowledge? 
Do wo nood to start lobbying the 
Government, so about 60 million 
Australian. recelvers (including 
‘those cars are not made obsoloto? 
Digital radio, liko digital TV was 
hailod asa major loup forward, Most 


amy home. The iesus rango from 1975 
1044 with only an odd missing ваше, 
Rathor than go to recycling, Г eathoe 
someon take them off my bande at 
‘Colin Christenson, 
Redcliffe, Qld. 
Phone (07) 3284 7783. 


Mare magazines. 
lo give away 

Thavoa quantity ofolectronics mag- 
cines fo give away. Somebody who 
may have lost everything in the fires 
or fonds may lika o have them and 
it would be bottor than putting them 
in my сусе bin, 1 don't know what 
the freight would bo from Tasmania 


would agree digital TV is clearer, 
with many more channels. 1 even 
have two PVRS and a DTV working 
very high standard on rabbits 
cars nt got te o gt io 
"Install 


"Tenis no mah 
on that ane though es to viewing 
gelen, 

But can the same be said for digital 
radio? We wore told that stoning 
ould ће far superior and car st 
room would be ro of ныне, 
hing oa bu tbe Bom b 
truth and ow solutions aro appear- 
ing Only saver Ma th cs 
Cr DA? radio projet ly тише 
NY , pn 

Yat for averyday uv, digital а. 
«io has dipped nto our іреу 
money with itl os. An eno 
ato has a DABS 


ation JAW right into Gippsland 
{country Victoria] but not DABS, 
SAW AM consintontiy wins the 
Са 

What do Siaco Сню renders 
think? 

Kevin Poulter, 

Dingly, Vie. 


The пара I havu аге (1) oe 
tronics Today International (ETI) 
Irom January 1978 to April 1988, 
(2) Electronics Australio (EA) from 
Decumbor 1872 ta April 2000 and (3) 
Seen Cut» from November 1987 to 
December 1990. 

Michael Noep, 

Phone (03) 6340 1466. 


There's an App for that... 

Т have just soon tho August 2011 
issue, An electronic stethoscope? 
‘There's an npp for that, A digital spirit 
level? There's ап app for that fon, Ire 
bizare. You are coming up with pro: 
jects to build things that are mado 
ош of parts that are cheap these days 


because thoy are inthe smart phone 
that most of Your readers already hav 
in their pocket И jast needs software. 
Tho people who tell us that the 
NBN (at least an NBN In the form of 
an ultra-high speed fixed line to every 
homej will change everything are 
too last century In thelr thinking to 
‘understand. The smart phone in the 
pocket that has alî those sensors GPS 
For position, а good microphone, 
‘camer, nocslermplers, gyroscopes, 
fast connection to everyone sse ali 
thy data on the interne, and thes 
‘go capability of the cloud ~ is what 
soln change things. Ir jot amator 
‘using them 
Gordon Drena 
Burton, SA. 
Comment: thanks for bringing those 
applications them to our attention. We 
should point out though, that while 
the stethoscope application does have 
fancy graphic, і actually quires an 
“еним stethoscope. Funny that 
‘We spoko about the spi level ap- 
plication tothe designet of the Digital 
Spirit Lavel, Androw Lavido. Hi re- 
sponse war Jolly tant in thot he didn't 
Jancy using his iPhone to check levels 
when ће was laying bricks! In any 
‘ase, those applications don't have 
Tho precision readings of our projet. 


30 printing not so new 

Your article on page 90 of the Au- 
us 2011 edition about 2D chocolate. 
printing ls a litle outdated where it 
oes on to say that rosearchur from. 
Cornell University in 2010 werr using 
Tiquefld food as a printing ink. 

For а number of yours, bakeries 
in Australia have bien using а com 
mercial system that uses а standard 
Canon multi printer to scan and then 
print customers Images on to ice 
aper, using vogetablo dyas in place 
f the normal inks. The rice paper ls 
"hen placed on top of a cake, where 
"he moisten from tho ceeam ar icing 
dissolves the paper. le 

A number of c 
duc images of popular cartoon items 
оп псе paper using favoured edible 
inks, to be placed on cakes. There is 
nothing new under tho sun. 

John Arnold, VKAJR, 

Narangba, Qld. 

Comment: yes but now there is the 
possibility that those same bakeries 
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mikroProg = = 


One programmer їо rule them all. 


www mikroprog.com GET IT NOW 


www.mikroe.com 
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Another application for. 
‘the Inclinometer project? 

Tread with interest Andrew Levi 
доз project fora Digital Spirit Laval 
based on à MEMS accoleromotor. 
chip (вазсом Сир, August 2011). 

1 pondered whether it would be 
possibla to use thie project as an 
angle of bank" Indicator while fly- 
ing my glider (sail-plane), However 
afer ronding the description of haw 
tho MEMS lochnology works, 1 am 
‘unsure If lt ls plausible to use this 
device in a situation whore it is sub. 
ect to constant movement and also 
posed to differing environmental 
forces than those experianced in a 
stationary situation, For example, 
the centrifugal ene falt whoa 
banked over, Aying ina circle. 

‘Andre's mention of nano-scale 
muchanical devices. within the 
chip and tho nod to compar tho 
forces these exparlonce in rolatlon 
to gravity makon mo think tis prob- 


could produce aD decorations in icing 
or chocolate Sounds tasty fo us 


Calibrating the Capacitance 
Adaptor tor DMMs. 

T purchased the Kit for tho Low Ce 

Adaptor for ОММА (SILICON 

ch 2010) somo works ago 

Tha socks vuppliod with tho kit waro 


NPAPTY LTD. 


www.npa.com.au 


Mailbag: continued 


ably not possible to uso it in this 
application. But on the other hand, 
DSPs and crafty software enginoors 
tan do amazing things those days so 
Thought lt worth asking you betore 
dismissing the ideo, 

Pete Mandy, 

Nelson, NZ. 
Comment: that is а very interesting. 
question which we were only dis- 
Cursing with the designer recently 
poesie ipee cdi pect E 
vucelerometer for cae 

1 turns ош that ij you am to 
take into account gradient of hille 
and banking of corners, the single 
MEMS accelerometer chip cannot 
Чо it, Instead, its readings have 
ta be adjusted with прения to a 
MEMS gyroscope IC. Iti certainly 
not achievable by the August 2011 
projec self 

That иий, thom le a possibility 
we may do an enhanced version in 
The utum. 


the very cheap variety which I re 
placod with tho gold-plated machined 
Pin varity, Whon savemblod, all tha 
Waveforms and voltages appear 

OK Tho eee 
Which was OK, 

Unfortunetaly, whon it camo t 
calibration timo, all was not weli 
With VRTVRI set to minimum val 


Саше & Wiring Accessories 


Nylon Fasteners ~ Hole Plugs ~ Snap Bushings ~ Hose Clamps 


T (08) 8268- 2733 


wes T wasn't quita making it with the 
calibration voltages. Alter further 
‘thought, it seemed to me that the 10k 
resistor connected to IC1a pin 2 and 
Leib pin 3 was alit bit on the high 
side in valu. 

The PCBs supplied with kits nf 
len cannot be roprated]y rosoldernd 
without lifting the tracks so Trarefally 
lifted the rosistor and installed two 
Amm matri pins to enable me to try 
soma resistor values. As it happened 
T worked out that an В, metal Aim 
resistor would do the Job. 

Aer installing it, | switchod tho 
unit back оп, adjusted the thros 2 
"ur trimpots and all he adjustments. 
fall nto place 


Vintage radio measurements 
not simple. 

In tho March 2011 iso, Ro 
пөй from Now Zealand wrot 
тегей lottor on 4-valv 
Robert would liko to veo sensitivity 
and distortion figures for these old 
secelvors and in an ideal world, Td 
Tike to be abla to provide them. 

TE ће пасја were designed for 
e of Tom reve inst 
like mont communications 


ort Ben- 
т 


ers are, thls would not be dic 
However, domastic receives. 
were) dosignod to work into antennas. 


hort with regard to the 
solved. The antennas 
quito complex capacitive and 


Nylon components. 
molded from 6/6 Nylon. 
Wo stock more than 
10,000 items, inc 
© scrows, nuls 
© panel fastener 
wire positioning & 
terminating, IEC 
+ strain relief bushings 


battery holder 
plugs & jacks 

_ LED spacers 
circuit board hardware, 


mm 
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Dissatisfaction different rooms. In tho old days my 
with PVAS VHS recorder fod an RF signal back 
reconlly purchased а new hard into the oop, on channel 0 or 1, s0 
drivoreconderandanewHDsetop It could be watched in every room 
box. The ор box, which only but modern recorders da not have 
cost about $70.00, has the added this feature, 
feature of being able to record toa My Foxtel still hasthisfeaturvand 
USB drive via tho program guide сип be watched on all TVs, however 
which is very useful, However, 1 ак Jt ls an analog signal It can't be 


found thatthonntaanaloopwasanly received by tho hard drive recorder | | | — ЧИ 
active on both when the appliance and so T can't record Foxtel on it einn 
was switched on, My gripe is why is tho antenna be Desine by you using 
"This meant tha when just wanting Joop not active all tho time and why ou FREE ota, 
to watch TV, the monrderoraniop have manufacturers stopped includ: Front Panel Designer 
box also had to Ве оп (у aro in ing an RF modulator to resend the 


different rooms), Ав a ти, Chad signal into tho оор? Iknow can une 
totake the hard driveout ofthe loop an RF sender but II is nuisanro to 
causeunlessilwason,noneolihs have to switch on and then switch 
‘TVs in ho house worked. wither the hard dive or DVD toi. t 
Thave my Foxtel, hard drive e. soos to mo tho manufacturars have 
cordar and DVD racorder/playor in 10 go some standard going. 
thvantensaloop which then goosto Paul Cahill, 
a spliteramd then to vo TV бо in Rooty HINI, NSW. 


or inductive reactances an well a a provided on tho Astor D describad in 


32 0 


complex roactancos and resistances that applying full AGC fo a amall set 
оп the broadcast band but rarely do Hike this with limited nudio pain may 
sû on shortwave reduce the maximum audio output, 
Whatever thoy do must — howiver same seta can aconpt fll AGC 
даван measuring the inputsonsitiv. — without limiting the audio output It 
ity would mean building а complex hax lotto do with ми desi. 
ieee In this set, АСС at an appropriato 
terminals of the set. No serviceman lovel applied to the converter stago 
‘would be bother doing this would have worked well. Applying 
‘A number of yours адо Т was ins AGG to tho IF amplifier would also 
volved with the testing of B0OKHe have worked and te applleation would 
"marine autcxalarm тусн о interne. reduce the gain of the IF stage and the 
tonal regulotory standards. dee, effect of positive feedback. AGC is 
specific complex network to tost thoir designed о reduce tho gain ol the RF 


sensitivity but this was done on one — section of the sot and help maintain a 
frequency, nota wilo range of frequen: reasonably level audio output. 
ien fr tha AM broadcast band. And while ali that ave sal about 


The distortion figuros fora standard manufacturers not fitting АСС 10 
vintage radio can bo in the ragion of simple sots is true, there was another 
%% ̃ » 
high-quality amplifiers available tor ers had to pay a royalty for almost any 
day. My attitude is if it hasa pleasant circuitry that was used n the receiver, 
sound, then the receiver is working as of which AGC was ono. Honce, manu: 
. 7 — facturers endesvured to get around 
%% ⁰ðůÄz that they could konp 
Ting other than at very high volume, the prico of thoir sets down, 
Twill investigato it usually with an Raforring now to the Philco 40-40 
oscilloscope. in ће Decembre 2010 issu. den 
Robert believes 1am wrong when 1 Бе circuit shown is not wonderful, 
say that AGC could have easily hoon but that is how It was presented in 
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Mailbag: continued اپ‎ trattoria 
нити 
e 
bogen a good BIY а bu ee ole fron Souny 
loudspeaker system sel оГ Vifaspeakersorsimilarspesk- | аце 01, April 2011. Tech Advisor 
penne пали mu me de 
а поља аи [| кеа 
појам ви ћи ава Руеда | Rs 
77 
houldbopalred upwithnparticular slonadespitaall | Yeh 2010 Ducomentation Са. 
audio power amplifier. purchased several technical | Connected PV Systems; Tech Info, Oct 
In years gono byte usually pur. books априла but поноћи | сууру кшй 0а 
ee usse eee er er cc ДА А ed 
8 train thom be, D Nila Pam 
Most of the ДНИ 
Inthe Books But thereat svat | some inert estates 
Monts изин and wear | арасы mining, Them e nothing | orante aee mecs 
SLM DUE кыл... cadmium ilr 
ae hale uma ate 
J ше үш. Minima tone 
ebene ай ший рар weston Ж м енеш и pesos 
Ави Корана UN ишн. ен 
%%% too many of them [ай 
eee 
sound. With the Ultra-LD МАЗ your times deeper. Think you mentioned | There are so many different brands 
о | Tue a or die | 
C ene пе ама асна 
J тернии ане | Пра don Chaves 
now that are made from ull kinds of — find thet tho bass has been turned up | is required for all models. 
тшшш ава аай ава | T aor lr tto, was ће 
ККИ King commo instalation ofthe DC ашо 
the local catalog. ‘Elizabeth Fast, SA. ‘Switch and its voltage rating. The in 
orit horo rte 300V РС 
Maud be atad a and VV BC 
my ley оба Robe eier, mounted thoes tht thay would Оду important i bot polar 
пиле а, a ман out of te wouter end taper root Hand dion of cum ce. Ts 
тауир Wiley The cable мм мама dem араа ibe are сш Wha ih 
по ара e memdeyi пи пе ttn passa ee SW la opened ey hay ia 
по fused oneri абадаи twin Bleck, wi no indien nf manip eee она 
e eee iive up craps терик онд аи 


to the tuned winding. 1 also wanted all of the panels tor switch twill only work, If wired 

Rodney Champnews, proparly аі, Tho lwo supervising so that current flows in tho cormct 
Mooroopna, Vic. песке who followed up on this direction. 

work have refused to do thls oarthing Т phoned tho ofico of the company 

Installation of solar panels forme. Iwas asked to дп оН овоа: and spoke to the manager who sald 

is potentially dangerous. aliti without earthing, refused, 1 should be paying extra money for. 


Test decided о install а rie "Tonto Ergon who . 
%%% 
R local solar supplierfinstaller the Offe of Electrical Safety and tha 
Тї ar was for 10 x 100W mono: advised ma ta lock al ihe webs of ithe dido! Ax thew problema al hia 
the Clean Energy Council at www expense 1 would bo goingto ба ffc 
/c and aho offal Trading, He asked о snd 
Ahir Seral Рива Си една the wende Solar ашуу Society fax wiih tho werk requ tobe do 
dated, stn и rennen T visited tho Office of Electr 
nnn ͥ was to give у Safety in Toowoomba, 1 mat i 
lightning an oasy path Yo өш s0 Principal Electrical Safety Inspocior 

aio pró my te rool and home and шими man. They listed to 
%%% fom burning down é m 
7 ̃ l; ß 

тя Those two websites explained why invertor and motor switchboard 


wali with my met 


ла — викох Cu slconchjocom au 


They had two concerns 
(1) Is the earthing set down in the Australian Standards? 
not, too bd for me, 
12) Is tho invertor ofthe type described in the technical 
Information from the Clean Energy Gouneil? И nol, then 
‘again too bad for me 

tried to explain that nono of these Inverters have an 
Isolation transformer. They acknowledged this fact but til 
wanlod to distinguish my model hom others, based upon 
the design and tho risk o leakage: This isin contradiction 
to both the Clean Energy Council and the Australian Solar 
Energy doch 

1а Queensland we no longer have any electrical inspec 
tors attached to the state-owned distribution company 
Ergon Energy, Instead wo have "self inspection” by the 
very typos of electricians hat T am complaining of. 

The Government advertises to us on TV "Who Ате You 
Koaping Safe?" putting the responsibility for tlectrical 
salety onto the shoulders of mothers, 

Т Бооке that further investigation ls warranted, to 

mine how many other householde have према им 
Potentially dangerous, PV arrays installed on thoir roofs 
№ 


ba, м, 


FutureWave Energy Saver compliment 
‘Congratulations о Rous Tontor and tho makers ol Future 
‘Wave Bnorgy Saver, ая roviowod inthe Juno 2011, Thay 
a to have done n good Job and rally dug Into the char 
мани of induction motors to make something uafal 
Tho way Induction motors can be made to do clover 
things with variablo frequency driv in not wall under 
stood, even by engineers, so the two "motor re-winders 
in a shod on the Sunshino Coast ar to be commended. 
John Waller, 
Plainfield, Ст, USA. 


Another way to reduce 
pump power consumption 

Tho FuturoWavo Energy Savor [reviewed in the June 
2011 issue) fen good Invention but why not Jast buy a DC 
pool pump! Made by at least two largo pool equipment 
Manufacturers fn Australia for around S800, they have a 
pond switch and save at loast 70% in power usage on 
Jose speed compared to an AC induction molor on foed 
high spood. 

Thave installed VSDs (variable spool dris] on AC mo 
tors before but have run shielded cable tram the controller 
to the motor to cut down on EMI This is normally stated 
in the instruction book supplied with the VSDs, 

(Све Bensley, 

iron Вау, NSW. 

Cosnment:thoarticle on power saving thi month includes 
{information on DG variable-speed pumps. 


With 
2011 asue, for years now 1 have been using a 2-transistor 


ard to your Electronic Stethoscope in the August 


circuit for the same sort of thing, The main deren 


Specialist loudspeaker drivers from: 


With over perience In acoustics and 
offer a huge range for almost агу speaker | 

project. Comprehensive data is avalible online 

* Driven up to 15: l DIY - Projects 

* Fulang & wideband ^ * Communications 

® Miniaturo & shielded + Public Addros 


$ Horns & совка drivers + Manufacturi 


www.soundlabsgroup.com.au 


that 1 mainly uso a small coil or an old telephone pick 
up (suction cup style. Thia is handy for ва Во around 
electronic circuits to көө which parts аге doing something 

You can hoar oscillator, clocking, oudio and switching 
noise fairy визу ns long os thoro is not а large power 
tennsformar or supply clone by. These tend to mask Out 
‘moat oherolactronic noses. 

1 have put an RCA and Зы mono input jack socket 
on mine and havea variety of input devices о sleet from. 
tg, telephone pickup, нкан microphone, phototran: 
dolor or standard audio source. Somo readers may lke to 
‘experiment using electronic naise or light, sg, IR remote 

als as tho input пошта, 


Eurobin, Vic 


Did the projected energy 
savings eventuale? 
7 about a your since you featured tho article 
y Office Lighting Bi" (SIDCON СЫР, 
2020) and changed standard Питон to quad phosphor 
ed how your power bills were working out 
п McGench, 
тру, NSW. 
Comment: thats a tricky question. Our last quarterly elec 
e bil August 2031) forthe Боом Cum offices showed 
that consumption was up by 2kWh а day compared tothe 


sliconchjpcom au 


rr a01 11 


— 


an inverted howet-shaped internal 
бошт Se Scat lebe рсы 
ead your June вола edition with | tothe other when the "dip switch” 
n | isprossed, As the armature pulls in, 
intrigued me. They point to amar. | tho cam pushed to the other posi- 
тоу of ouai and experience. | tion and a spring holds the contacts 
"When {plugged the bearing aids | in tho new position. 
l'on fh | 1 you loo carefully at tha photo 
of the "cam end of the relay, it i8 
parent that the armature is à one 
Where the lightawitch isand eventu- | postion. It moves to the alternate 
Mly located ho “collectables binin | postion when the dip switch Is 


"ny workshop, discovored.wondor | pressed. 
of wanders, а doa] state relay! Sotho aching oly uso in your | placed the radio on the compronsor 
‘This bons, dating from tho mid- | VenaTimer/Swilch (page 62, June | box and tuned the radio, to ABC 


зеница e 702 liven Canberra. 
50% plus of your renders ‘Further, when 1 liston to my AM. | ence! Tuning thors 

day. Kis a latching relay, othorwiso | radio whilst reading tho article on | produces white noo but tnat does 
known astho ubiquitous automotive | the FutumWave Energy Savar I ro- | not vary with distanc» from tho unit 


headlight "dip switch”, alie thot I is actually within throe | nor does turing the unit on and otf 
"Thos 1960 Hall VW relays usa | feet through n brick wall ofthe com- | change anything, 
pressor unit of my airconditioner | = Brian Wilson, 


find lost han Аче foot fom the | Curtin, ACT, 
internal head uni. Tho aircond- | Commenilatehingrelayr have cor 
Monor is an vtr ype ade | fien] yam 
"olicesbl that both the compressor | although not readily available rom 
olor and tha an motor vuy ir | hlc ponet spp 
speed considerably. A quick look = 
"Фоми that the compressor motoris | presently common fn cam. 
an induction уре "Ax für ae tho AM interference 
‘Ergo. the Inyortor is feeding tho | m variablo speed dites is соп. 
, ] мании that сап 
Interesting paint is thal thero is zoro | be filtered out, That s why we noted 
AM Interference and us a chock, | that tho interference was present, 


same period last year. Tho previous — doubleslazing (with low glass) in to measure or police them, 
quarterly bill was down by 1kWhaday ай he windows, That ls an expensive — Ivefoundasimpleselution though. 
Compared to the same репой last year proposition amd the likely payback 1 stick a small strip of transparent red. 


We stated in the May 2010 article репой le hard to quantify. tinted acrylic, about 80 x 180mm, to 
that the changes in overall power tho inside of my windshield to fitar 
consumption would probably be snl! Strategy for deal tho headlights om on-coming veh 


tnd hte ras demonte at. wienn hende. che me about o horison rires 
Making overall power consumption" Wilkeipedtolwrecet coments iy sated poston ana gh i he 
carpas fin prod Yo paid eee рам deen fom on ceming hil 
Gr year on year ma ty operon ot босан headlight coming towards "ick ian wth a DI af tack pty 
Satine ter ат other variablon. me, dant know If they're a prablem- so 1 can ramova during he dyin 
bu would have to ask questione im Australia but In Noth America By iting my hend eligi ox vicis 
like: was the aircon thermostat % approach Гол lop most of th an- 
% —x— chang haidilghts oe sup, reduc 
ре periada and ware e rel problem for ing my glara problem, 
обеда pores over the ken Баји how ingal eating 
ереси periode compara? mene endenden e 
any case, any saving that %% 
may have made due lo ß diving qite отат and Tela- 
lighting wil beswampod by the higher loned и haro wrostandandaonbow vey Sint can' rely sw how it 


electricity tariffs much light can bethrown bya vehiclo might be an issue, especially with the 
We think that if we are to make headlamp, However although many safety gain it provides, 

{furthersavings inourenergyconsump- of these “Xenon” lamps are probably Keehan Dowd, 

tion, the only way will be to install too bright, i's practically impossible Edmonton, Canada. = 
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NEW PHODUCT HIGHLIGHT 


SILICON CHIP READER SPECIAL 


/w.wagner.net.au/siliconchir 


LED MAGNIFYING 
DESK LAMP 100MM 


Efficient, Modem styling, compact, desktop lamp wth 


magnification ona ав uted for melicuous dotaed work 
"nbn 100mm magniyeg len with а 5 борим scratch 
а resistant lons surrounded by 32x Super Bright LEDs for 
colon dune, Adjustable angie mast 400mm 
‘maximum reach. Boln-Sockel head pint Mains power 
— N 
ә 


Supply 2eVdc 600A Included), Weighed base with 
Tight switch. Lens cap. 


$45.00 | coc mazzo- 


VILIA WIDE SHIP} 


NLINE ORDERS ONI 


http://www.wagner:net.au/siliconchip 


LED MAGNIFYING LAMP 
WITH CLAMP 150MM 


Proessionalaboratory grade magnier and mp assembly 
Work bench edge clamp base. Excelent constuction and 
superior adustabiity ih 3 artcutaton joints. Heavy uy, 


. ала vision: Adjustable 
‘angle mast 800mm max. reach, Mains power supply 24VDC. 
500mA (eluded) Lens сар. 


$89.50 | coos moore 


LEDS EXPLAINED 


A basic insight i 


Ever since Philips Lum 


iledsicreatedttiephigh 


power LED over 10 | years) a 
advancement and developmie eee 


LEDs: 


pllance, ln our automobiles, n our. 
computars and also in our lighting 
fixtures, 

їп fact it tho lighting Industry 
which fs gaining the most in the use of 
LED Technology. The push for grt, 
environmentally friendly lighting 
solutions moans that LEDs have bo. 
Came tha viable alternativo solution to 
Incandescent and lee lamps 

Where th» roliability of CFL prod 
ucts їз questionable, LEDs aro being 
promoted as maro reliable, consuming 
lower power and moro adaptabil 
thelr applications. 

However the adoption rate 
of LED lighting in consumer 
homes is still relatively low. 
This is duet the high expecta 
tions which have been placed 
onthe cheap Imports andl their 
failure to deliver. 

Within the industry there 
ме many myths about tho roli- 
ability of LED products. Tho most 
common relates to the lifetime of 
LEDs. There ls a general bolief that 


14 шом» 


LED tings will last 0,000 hours with 
70% of ho initial amon output, This 
in simply an exaggeration, 

To put his наеме into perspue 
tive, а LED fixture would neod to bo 
utilised for 12 hours а day over mom 
than 11 years before we could expect 
partial or otal filum, Any uluctronics 
enginoer will know thal tha fitting ls 
‘only as good и it wookest link; Givon 
that LEDs often require complex cir 
огу and adequate cooling to operat, 
itis unroalistie that wo should wxpect 
this level of reliability. 

T may bo useful to summaria 
some of the 


"The LED Dazzler 
from our February 2011 
issus used 3 high brightnese 
Seoul Semiconductor LEDs and came. 
‘wil а warning: don't ook ino it 


terminology wand in 
LED spoclientions, LED distributors 
am often asked to explain some of 
‘how orm to elle, 


Luminous Flux (or Lumens) 

This is probably the most prominent 
information provided by any high 
power LED manufacturer = and also 
бше of tho loast understood. 

Tt simply measures the total amount 
of light emitted by the light source 
and is measured In lumens (lm). On 
ita own, this information is not very 
‘wef other than to provide compar 

‘on of tho total output of one light 

Source when compared to another, 
Accordingly it is likely that this 
Information will bo marked on the 
packaging of most light bulbs or 
Tight fixtures. 
Traditionally tho output of low 
power or indicator LEDs has 
ensured In candelas (ed) 
or millieandelas (med). This fs 
still a valid unit of measure for LEDS 
‘it measures the luminous intensity 
ofa light source in a given direction 

Ifyou focus а LED light sourco into 

a narrow beam, this will inervase the 
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"These products both represent 


How does a LED produce light? xcoptional performance in terme of 


Luminous Flux from a single LED. 
However, just to confuse the discus- 
sion, Luminaire (that is, the tings 
incorporating LEDS) manufacturers do 
not specify thei fixtures just in terms 
of luminous ux. This is bocause this 
îs a measurement takon from the light 
M is usually moro practical to ex- 
plain tho poríormance of a light tin 
in tarma of its offctiv light output а 
‘measured distance from tho source, 
This measurement, also known as 
lumanance, 1 
incident light n 
лисе and ie described as tho lumen 
ar square metre (а/а or Lux. 


light intensity, thus Incroasing the 
candela ating, While this ва practical 
measurement for indicator LEDs, t han 
no roal purpose for lighting applica 
tions. LED lighting пића output in. 
muth mom than one direction: 

However, It is sll common to ђе 
hod for tho relationship between 
candela and lumen output despite 
tho act thay raring ditm 
lighting characteristics. 


‘There во diret correlation, suf- 
Ron to sy I he beam 
angle ог К 


thei ratio; 
Treni you will ме hat LED 
ea ran wil пази po 
tha very high luminous Hux ou 
Tu This le not à deerant for 
ery high quality LED. 
may aka into account if they req 
‘ight source with thia much output 
LED manufacturers (hat 
LED) use thins i 
moans ol sorting or "ning" Hie 
products after the manufacturing 
roce. А while LED data ши un 
Ay providos a typical luminous бох 
йун for a раме par However 
кериш, tor detailed iting will 
lly ase the range of available 
: highest output bins wil 
ыкы ata pent peo where 
manufacturing yield ie not so ig 
Ting tho basie Tact that a typical 
white LED i belly a Ыш LED 
Полазак witha yellow phosphor 
Coating, th cooler theshade of whites 
The iere luminous Пак 
in the February 4011 edition of 
захм Ga the LED Duele article 


silconchip.com.au 


Luminous Efficacy 
omonstatedtheluminoysfuxofthe (Lumens/Watt) 
(white) Р? LED made by Seoul ( 


conductor. This device can dellsor — measure of dotormining LED ellicin- 
around Goon whan fully driven a гу, I la the ratio of luminous fux to 
LBA. [twas for approximately S1800 power consumed and ls measured as 
small volume. Another high power lumens por watt (iW), According, 
LED is the ХМ, mado by Cres This tha higher tho lumen output par watt, 
devico can deliver up to 10001m al the loss power required to ene tho 
ЗА. [enn bo purchased In Australia samo amount of total luminous ux. 
Tor around $100. In terme of LED performance, this 
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Be part of our catch and release program and let the beast out! 
‘The lightbeast kit contains: 
2 x 25 die 5500 Lumen LEDs on Copper МОРСВ. 
2% 80mm Custom TIR optics tuned to the beast 
Taskled Hyperboost to drive 40V of LED 
KIT PRICE 12 VOLT $ 195.99 ва 


Available at TheLEDStore www.theledstore,com.au 
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PRIME 


5" Generation unte & GUID 
5 Watt LED Replacements 


мача (51) $22.00 о.) $24.00. 
GUO (1:1 $23.00 то.) $25.00 


ew е27/822 
ти Е27/822 


figure is constantly improving for 
manufacturers and some top perform: 
ing white LEDs are currently able to 
offer n excess of 120lm/W. When 
‘compared to Halogen bulbs or CFL 
tubes which offer between 10-80lm/W, 
it is possible to see why It Is quita 
practical to save power by utilising 
LED technology йаш, 

Fluorescent tubes range from about 
16 to over 100lm/W, depending on 
thelr size/type and tho ballast type. 

Lighting manufacturers use this 
information as ће basis for devalop- 
ing LED lighting fixtures with the 
following consideration. Inherontiy, 
high power LEDs get very hot as large 

mounts of current am passed through 
"heir small profil This heat must he 
dissipated efficiently to koop LEDs. 
working within thelr design соп, 

As tho temperature ofthe LED ries 
luminous efficacy mducos pro 
ely. Most LED dies have a'n 
Tinea luminous efficacy up to their 
maximum operating tomnporaturo. This 
is typically around 89" although s 
manufacturers will provide operating 
Temporiturs up to 125° before thelr 
ufficacy і compromlnd, 

Emency directly айн» the sew of 
hamsink required to dissipato hoat 
Tho router tho ecacy, tho loss power 
Inti to gonnrate tho same amount 
flight andthe noad for more elaborate 

тейи 

Rebel, for example 
(manufactured by Philips Lumileda] 
has one of the highest maximum 
oporating temperatures within the 
industry. The Rebel will operate 
25^ while stil delivering a high lu 
minous efiacy, This e an important 
consideration where a light fixture 
monis to operate at a vary high ambi 
ft temperature or thore are issues in 
dissipating heat оосо) 


Correlated Colour. 
‘Temperature (CCT) 

In basic ter, the corrlated colour 
temperature (ОСТ) describes the col 
‘juremited by an LED and is measured 
in Kelvin (К), Far white LEDs this Ја 
normally used to describe light output 
as either a warm, natural or cool white. 
Warm white tends to bo towards the 
red end of the spectrum while cool 
white is towards the blue. Theoret 
cally, natural white contains an even 
mix af colours and roughly equates to 
the colour produced by the sun. 


Generally LEDs with a CCT of 
between 2700-3500К are considered 
as warm white LEDs and typically 
aplicate the colour temperature af a 
standard incandescent lamp or metal 
halogon bulb. LEDs with a colour tem 
perature af hotween 3500 ~ 3000K aro 
ови болом natural white. LEDs above 
5000K аге considered cool white and 
will output light with o blush tint, 

Reproducing the same colour tem- 
perature ona LED isa dificult process 
And not an exact selonce, Because a 
ТУМАТ white LED is merely a blue LED 
with a phosphor coating, it is often tho 
thickness ofthis phosphor coating that 
otarminos tho colour characteristic 
ofthe LED. 

‘Unlike coloured LEDs which have 
a dominant visible light wavolongth, 
White LEDs filtered from a monochro- 
matic light sourco (such a blue or 
UV) will produce a broad spectrum of 
wavelongths. tis vasiorto bin" hem. 
лакот to thelr Chromaticity (xand 
Y) coordinator on the СІК chromatic 
y chart 

‘Colourbinning san Important iesus 
whieh оока luminaire manufactur 
tr, Surprisingly, minor ditfarances in 
холи empemtum on LED arrays can 
ftn bo easly spotted and impacts the 
‘overall quality of the tur 

Therefore it in important to pee, 

requirments n relation to CCT 

Generally the LED distributor or 

eller wil offer “open” bins at the 
Пони price which means you don't 
necessarily get the exact samo product 
on ђин orders — buyur beware. 

W's a bit like colour variations in 
‘wear tilos, bricks and wallpaper. 


Colour Rendering Index (CRI) 

Another important criteria of LED 
Lighting is determining how faithfully 
the light is able to reproduc tho col 
ours of various objects in comparison 
to natural ight, Ths is referred to the 
Colour Rendering Ind 

TT we assure that sunlight is able 
to faithfully reproduce all colours 
peel thon Ht would have à CRI 
of 100. The incandescent bulb and 
most halogen bulbs have a CRI greatr. 
than 85 

Ву comparison, some of the low 
pressure sodium lighting which Ши 
Minato our roads has a CRI of around 
20 or loss. 

LEDs in the warm-to-natural colour 
temperature range typically have the 
highest CRI of around 85-05, Because 
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LUMENS 
AHEAD 


Not all LED downlights 


ElogaAt, Funcllonil And Eficient 


КУЈЕ 
e Long ej over O Hours. 
У Energy пов) 

le 3 colouf треги 

* Fixed gr gimballd фе 

‘© Colouf uniigrmy 
 3yef waning 


Soy eb 2 rem ED eee 


“The fendiecatemetiv To Puerescent longe 


© No mercury, a led, environmentally trendy 
@ Less poner, Longer life, Less minteronce 

@ Con retrofit ТВ Fluorescent Lamps 

а һә strobing no flicker, no buzzing, no irritation 
@ Half the power, energy cost saving 

Longer Ме, very low maintenance 


G8 M cer Wine, Were Wie 2870 
ae bente controli rco denny 


With waterproof seal 
ond adhesie toping 
(опена version 
‘lp oval) 


сое lighting 


Гг 


Console 
оон lighting 


Colour charging & effects via remate control 
Sers The mood à atmosphere for your venue. 


n Sucov Cue 


DU Seres of down 
Tights e perfect 
replacement for 
prwerhungry 
Vlog dawn 
tights The DI 
ris operates on 
"ly 198 with a 
operational li of 
— hours, 


ofthe nature ofthe broad spectrum white light radiated 
from a white LED, tho subjective quality of the colour 
reproduction differs, depending on the dominant wave- 
Tongth which may be present within this visible spoctrum 
alight 

However the 
CRI, the be 
applicitions 


пег consensus is that tho greater the 
the quality of the ight for illumination 


Forward Voltage (VF) 
LED requiro a certain voltage across them in order to 
mako them orit ight, Because LED aro obviously diodos 
(with an anodo and cathode] current can only ran in ono. 
direction = from anode to cathode: This s callod tho for 
wand direction and tho electromotiv fo 
quired to push the currant їп this din 


forward voltage 
Мон Jow power LEDs, such us those usod for indica 
tars, would normally have forward voltage of around 2 
15V (DC). Different colour LEDs have diffarant voltage 
Toqulromants da and yellow tond to bo омон, blue, 
whites high 
Howovør, high power White, Blue and Green LEDs aro 
mado from Indium Gallium Nitride (InGaN). This mate 
rial is employed in tho epitaxial LED layer because i 
ablo to produco tho shorter wavelengths needed for thos 
jours: The disadvantage of this material is a higher 
forward voltaga -typically ha forward voltage la in the 
tange of 1: Vde 
This specification be 


mon more critical when doter 
mining luminous efficacy Using Ohms Law, he lower the 
forward voltage of the LED device, tha lower tha power 
dissipation at any given current, And as the applied си 
tont through tho LED is dae ко doe the forward 
voltage. Hence, ће luminous elflcncy tends to drop as the 
curren [und thus power) is Increased 


the heatsinking 
required on. 
Uhrabright LED 
T this CREE LMG 
мы a light output 
‘2000 lumens = 
ut it also monde 
to gated ofa 

of heat. 
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So peak сасу isnot usually at full 
power and is often quoted at below 
maximum power 


Thermal resistance 
‘This characteristic of a LED is an 
Important issue in determining how 
hot it is 1 got during its open 
tion, The highar the thermal resistance 
of tha LED, the more dificult it is to 
gel tho hoat away. 
"Unfortunately tho performance ofa 
LED is compromised as the tompora 
ture of tho device risos. At very high 
Temperatures, the lifetime af the LED. 
is een reduced; oven cata- 
"eller 1o have a lower 
thermal resistance because И sensor 
пало dissipate tho beat away from 
"he LED chip, Thermal resistance Is 
sont n dugroos per Watt (°C/W), 
Tho thermal resistance of à LED ls 
related to Ils strachuro/componlti 
Tho orginal high brightness Luxeon 1 
LEDs manufactured by Lumilod woro 
Constructed in а plastl ca with а 
plastic primary optic. Those devices 
d a 1W rating and had а Junction 
ıl гейм ol approximately 
hu currunt Luxwon Rabel ES 


1, 
sores, with а ceramic substrate and a 


bonded metal intoeconnectíon layer 
as woll as а silicon lens, has a rating 
of approximately 67А, 
Manufacturers use various matorils 
in order to reduc thermal ronistar 
and Increase thermal officlenciox 
ovur ALL high-brightnoss LEDS 
"Wills some form of heatsinking 
Ховит that tho junction temparatun 
Skepta minimum during operation. 
Кат, wo montioned the fallacy 
of LED fixtures operating for 50,000 
hours, The lumen maintenance data 
provided by many LED manufactur 
fis extrapolated from a simulation. 
"which testa the LED for a shorter per 


Ultrabright LEDs 
drivers 


Geling вун Irom a low-power LED s 
‘easy: ust hook up DC power nseries with 
а tle resistor (which you can work 
‘ut easy lom Ohm av) 

ae LEDs can be diven the 
same way but every tent, They re 
‘My noe purpose-built constant current 
‘hve, such as tis MORNSUM КОЗ. 

Isa high power LED diver designed 
ава step-down constant currant sour. 
Wittig fin, wide input voltage 
range, and PWM dimming and analog 
dimming своя завела, вво wi 
remote shutdown capably 

The KCHAW series can b widely used 
I 12V BAV 3б элд 46 landscape ght- 
WA 
c automotive ling and many 
‘oer commer and domestic понд. 
system applcatons, 

The leaded package allows for more 
camel use wero ro PE s nui 

The KCRAW seres ia high efflenoy. 
device (up б 0%) wi an шта 
range volupt input and ouput (5548 
NOE), output auront accuracy (2) win 
ph ouput current stabllty(e1%) and 
low ripple & nos (e 100m) stable lor 
use with are capacitive loads 1009), 

The KC24W sere аво suitable for 
aithor РИМ ог analog dimming and is 
бип waterproof to the PB standart. 


LEDs in automotive use 

Nat long ago the festoon (dome) ight n 
Ty car fae and instead of replacing 1| 
Dough thse LED replacements (about the 
ame prceasthe lobe) They ara dramati- 
ely ater especialy he 12LED verson 
t t (he BLED ls acl he same sie 
ash toon lobe). 

Justas прота he cuan datas 
reduc tom -250T to «100A and the 
est generaled 1s alsa vay down, 

‘OF course, Mese are us ona example of 
LED use in varices these Gas a his, 


‘stop ts, ruck clearance gs Indica- 
toran dashboard ight... andthereare 
ien some vehicles now wi utrabright 
LED headighist 
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TEES 


od under multiple adversa conditions. 
! accepted standard for lumen 
maintenance ls known as tho IES 
ТМ. lest standard The teat requies 
‘manufacturers to test LEDs fora mini 
mum of 6000 hours at 1000 hour in- 
tervals and at Агон ease tomporaturon 
(65°C, a8-C and опе other ориги 
selected by the manufacturer) The 
test requires an amblent temperature 
orav 
Unfortunately most fixtures do not 
operate In an ambient tomporature of 
ТУС, Instoad iti likely that a down 
Tight Axture could bo operating in a 
harsh environment of 00°C or higher 
Accordingly It ls important to use 
appropriate hostsinking materials to 
ensure that heat ls dissipated away 
from LEDs This forma tho mont crucial 
тре! to LED Lighting and the most 
cult to design. 
The problem which arm is the 
large cooling area (including com: 
lox ба design] required to dissipate 


Why Verbatim LED? 


enough heat from the LED junction 
‘Also required isan efficient hest con- 
duction mechanism such as thermally 
conductive tape or grease compound 
which interfaces tho LED and heatslnk. 


AC LEDs vs DC LEDs 

While AC LEDs have been available 
for several years, the adaption rato in 
Australia has bean slow. 

This technology incorporates com- 
plex dios made up of multiple LED 
functions which are able to withstand 
forward voltage equivalent lo 230VAG. 
(for Australian roqulrements) 

. 
їп using AC LEDs for lighting appli 
cations. Firstly, tho design is much 
simpler, allowing a fast tim to markat. 
This is because thors are no require 
ments for costly or complex power 
Supplies to drive the LEDs: 

candy, ther e a reduction in 
sao of tho light furo since hero are 
по other componente required. Most 
Importantly, AC LEDs are not polarity 
conscious, whereas DC LEDS can be 
damaged or destroyed If connected 
in ravers, 

However there are some implica 
tions which need ta bo considered 
Like any other 230V device, there are 
safuty/logal isum which nood to be 
{ako into account within the des 

This ia tho main son why AC 
technology has been slow to develop. 
but there are other sons - Но com- 
plex dies donot have the sume lifespan 
fis DC LEDs and thoy generally have 
а lower efficacy meaning that thelr 
overall performances ооо their 


У wide ange including: Type, МНН cen PART6, PAG, АЙ, ARINI 


Nor good cour rendir wth CRI of >-0 


www.verbatimlighting.com.au 
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DC counterparts 

"To overcome the some of the safety 
Implications, both Seoul Semicon- 
ductor and Philips Lumileds have 
developed a range AC LEDs with an 
operating voltage of between 50—55 
‘hich cam be configured for 230V 
operation and have an RMS operating 
lent af 20-304, 

“These devices require minimal addi- 
tional components to operate and they 
are an excellent alternative to the low 
voltage DC LEDs in some applications. 


Summary 
u becomes obvious that there ie 
‘moro tit than ust connecting a power 
supply loa LED to makoa lamp ва, 
"Without an understanding of the 
realtionship hetwonn all the technical 
factors mentioned, ia not an nas task 
"o design LED lighting for the home 
or office, Ws best to understand t 
Various pitfall vo us to avold them. 
Fortunately there la truckload of 
information avallable from tho апат 
which is uanful for both buyers and 
designers alike, Most ofthe major LED 
‘manufacturers also provide amplo 
information about their products lı 
cluding some excellant donign bri 
For pricing on any products from 
tho manufacturers std in thin artico, 
please contact the relevant distribu- 
Tn, Australia, Groo g. distributed 
by Cutter Eletronics, barod In Møl- 
bourne, Seoul Semiconductor is 
distributod by RMS Parts based in 
Brisbano, Lumileds are distributed 
globally by Future Electronics e, 
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Suppliers of Low Power Wireless Connectivity products throughout Australia, New Zealand & S.E Asia. 
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Can you really 
reduce " е. ` 
electricity bili? 


With recent large increases to commercial;and domestic electricity 
tariffs and promises of mare to come, everyone wants o know 

how to reduce their electricity ipti, ND done but 

it is neither simp] li rticl ill review some 
strategies for Savi —'and'debunk some of the scams around! 


review of и Induction motors, 


jh 
" I ' Tho FutureWavo годисов the sup- 1 

pool pumps in tho Juno 2011 ply frequency fed to the motor, ая ров plumbing to a rate beter sulted 
Mpun of SIMEON CU hus crusted a Jot well n manipulating the voltage and ient pumping and filling 


of intron. Waveform, о why ie tho pump not the idoal 
Mt mally does work, unlike most The ond result is reduced motor sizu for narmal water Altering? t le 

anargy saving дайдын promoted loan  powercommplionwhllestlprovid- basically because n largor pump with 

uninformed publi Ingadequatetorqueand power output. — enough power output i required to 
There ro {wo maln types of ene This is tho ral advantage of the prime the pool plumbing system, run 

"saving devices sold avariheTnlarnel,  FutureWave compared to anything else 

a Tou markets and unfortunately, by On the market. 

,, 


Most are so-called power factor cor. of the FutureWave Energy Saver, ator 
rection dovices or device which are studying pump curves and graphs of 
ана to “clean up" or otherwise pool pumps and much testing, that 
fix your "dirty" or “unusable” power, dropping pump speed below 1700 
‘These provide no benefit to domestic. RPM, the resulting ow rato drops is 

rv and have been frequently not adequate fr effective tering. 
өй. (See the November 2007 Hanon the lowest iow setting on the. 
and May 2008 issues of Snaco СИР). FutureWave is 31.58 giving a pump 
osscommon power saving products. speed of around 1800 RPM (fora pole 

% motor witha nominal speed 
motors. They vary the voltage 1o — 02850 КРМ) and allowing ow rtas to 
motor, depending ori the load. More maintained to adequately maintain 
пп these devices later. filtering and cleaning performance 

Possibly some readers may have Оп average. this will provide a 
suspected that the FuturoWave device power saving of about 70%, 
reviewod in the june 2011 lor was Where do the savings come 
Just anothor devine varyingthe voltage | pert 
fod to the motor. But tho review gaven from? 
differant picture The savings, come about bocama 

H is intended for controlling swim- swimming pool pumps ara » 
ming pool pumps which are drivenby ifiod for normal water Altering The Nate device whic 
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а pool cleaner and provide adequate 
йош to perform backwashing. 

"The FutureWave allows the pump 
to prime the pools plumbing system 
Тобаго its energy saving mode kicks 
їп. I wili then reduce the power con- 
‘sumption whilst providing adequate 
flow rates to operate the pool cleaner. 
log, Kreopy Krauly) A pump has to bo 
ble to pump 120-180 litres/minute 
‘against а reasonably high ‘head (og 
the depth of the pool plus height of 
pump above tho pool] to keep the 
Cleaner operating, 

Whon the cater is n 
whon the pool water 


Hon lous inthe PVCpipos ofthe typical 
swimming pool rises as roughly the 
‘squat of tho water low. 

50 when you double the flow rate 
tho friction loss of a system ene 


bya factor offour In ethor worda you 
mid four im tha power pump 40 
пилана around а pool system 
compar to 120 Vmin: 

Тїн was ктп with pore given а 
tho June Fee ael A 
edition In molor power frequency 
шй hus water ow gavo over a 60% 
Seduction In power consumpti 
Halving the watar ow mito out 
ave T5 тейисйов in pump нцу 
[s 

in llc, tho FuturoWave Energy 

cons nol иии 
cl pump intoa variablo spoed pump 
Biat eam bo eld to beta ol wan 
png requirments, giving energy 
Avi hon high watot ow res or 
Potro are not needed. 


Variable speed pumps 
So why not simply use а ville 
speed pump! 

a fo thoy are aval, rom mont 
swimming pool shops. A spica вх 
‘ample is the Hydrostorm ECO which 
has thee speed settings (2050 RPM. 
2410 RPM and 1900 RPM) and which 
acconlingto watercocom au can slash 
ity energy use by up 16 07% costs 
about $1,200, Soo: wwwawnterco. 
omauipoclapa/13-hydrostormecn- 


"Ther am а range of other vari 
speed pumps including the Zod 
Floro «Pump which has up to aight 
ition spon este, com aul 
roducisiponl-pumps/lnpro-epump) 


asiconchi com au. 


We looked at this "Есену Saving, 
ox" back in November 2007 and 
proved it wasn't 

Wiame in 


and the HurlconViron P300, Soo 
www radepoels com.au/content, 
127085730. 

"Those variablo spood pumps all 
‘usa hrushloss permanent magnet mo- 
"ors which ara driven by swiichmodo 
controllers, 

"Not only do they have th» advan- 
tage of lower power usago, thay amm. 
also substantially quinte han type 


pumps driven by Induction moto 
That уо а ние advantage in th 
thay can be run from afl-pønk power at 


night without disturbing neighbours, 

‘Wo should note that the develope! 
of the FatureWavo Energy Savor hos 
polntod out that “whils variable pond 
brushless DC motor driven. pumps. 
may claim over 70% savings, thoy also 
"mention that at Iho reduci pump. 
speed (000-800 RPM) tho Пом rate ls 
тойон to 00-100 Dtes/minute, well 
below the required flow rato fora filter 
and cleaner to perform adequately." 

From talking ta peoplo in tha pool 
industry it appears that customers are 
паи to spend more оп variable 
peslpumproron waters bovo 

minimum required. 

The Initial cost is an Issue A regu 
lar 780W (1 HP) pump typically costs 
"bout $400-500 aida 1 ЗНР unit only 
slightly more, Compare that to a new 
Variabla speed pump which costs 3300 
to 51000 more to Install 

їп the past tho running costs have 
not baan a major concern to custom 
fore at the time of бо pool or pump 
purchase. 


Foo on rom e hany 
илсез! singlo connection Futura 
Wave Energy Saver a dual unit has now 
been developed and released. 

Feedback rom poo owners was, 
igniting the growing concern that 
ot of pool over are ronning more 
‘an one pump to maintain and run their 
ponis. Nong withthe main iter pump, 
poo are running extra pumps for such 
{asks as solar water henting orto run 
Mer pool cleaning systema; 

Running era pumps of courso 
metr ore energy usag and higher 
К 

“The Dua Future Wave Паз benr 
зїп with this in min. 

"The option prior to the Dua un was 
to her havo a sopra Single иие 
Wave on each pump or maybe 
rut one Future Wave on the maln flor 
pump as Мурау runs longer and. 
subsequent higher electricity costa, 
‘The Dual Futuro Wave row ой a cost 
ис vay to address this concer, 

‘The Dui un allows tha fer pump to 
be connected to the Pump 1 side with, 
the мола pump connected to Pump 2 
and can provide control ove Pump 2, 
mot allowing I10 start unless Pump 1 
e running and also a time delay. 

тів t critical or solar pumps ar 
henner system pumps where they rely 
on the main fiter pump be running o 


operate 

The Future Wave Energy Saver (Dual 
^ Single) with йв Нон Adjustment’ 
sting allows the pool owner to 
merechy match and achieve he 
‘maximum energy savings to the 
Teque output or Now rale ot each 
pump thatit runs, 

Please reter to the advertisement at 
‘he end of this arice for pricing and 
contact detals 


Зети зоп аз 


ere KCO pool pump and 
"ler h looks similar tà mos 
Mandari pumps but fatur а 


But with skyrocketing electricity 
сома, that ls now changing rapidly 
‘and pooplo are likely to bo far more 
sensitive to electi bills, 

In practice many pools would be 
bettorclenned fthoy had a largor fie 
and à smaller pump. Filtering works 
Bost at оне Tow ruo. 

Wo understand that Sydney pools 
typically use 1HP pump motors with 
ТНР motors boing mainly Limit to 
"80,000 йге and largar pools, 

Jt ie also possible to separate pool 
fleeing and loaning, Pool water Boe 
ing can bo dono with a smaller pump, 
typically 03, with tho automatic 
pool cleaner running off a booster 

p when quin. 
Finally, for the lowest en con- 
‘sumption, wining pool shops soll 
a number of electrically driven pool 
cleaners (ofinn doxcribod a pool 
cleaning "robot 

Thess are powered by 24V DG mo- 
tors and are very anargy officiant. Thy 
typically drow about 100-150W when 
running 


A low-voltage (24V eben tende, 
posl "robot" cleaner. They're claimed 
o ване money because they are not 
pliant on a large pool pump working 
ard to contral them, They are 
ийым for ай ized pool including 
arge commercials 
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ноу the Harkcon Viron P300 also 
Е md motar At 
‘Mo So W'a not cioap bat claims. 
power savings (t 3010 prices af up to 
Sio por year over conventional 
— — 


Overseas experience. 

Oversized pool pumps are not just 
an Australian problem, In а study of 

20 pools by the USA Center for En- 
‘ergy Conservation at Florida Atlante 
University, some pool owners savod as 
much as 78% of thelr orginal pump- 
Ing bill by replacing largo pumps with 
smaller pumpa and by simply raducing 
Tunning time, 

The study showad that a 0 25 hor 
power (600 watts) or smaller pump. 
| ly sult for ede 
pools 

By he end ofthis унат Florida will 
ban ће salo and professional instal 
lation of single-spend pu 
horsepower or graner Tor domestic 
swimming pools 

Also, California has, as you would 
expect, lung number of swimming 
pools and has studied pool energy те 
quirements їп detail. See www mera 
‘govt опыте 
‘making/documents/2007-02-20-27. 
‘Workshop /upportinyPGE-DRAET 
REPORT RESIDENTIAL SWIM: 
MING. POOL PDE 

in summary, the most wconomical 
pool system а one designed for of 
"cient water flow and itd with a 
variablo speed motor. 

"The simplest option far most people 
would be to reduce tho fering run 
tima for thoir sisting pump as far as 
possibla and when the pump motor 
Js next replaced install отиш арена 


Energy saving devices 
As alrvady noted, simplo capacitor 
based power factar correction boxes 
da nothing in a domestic environment 
as far as power saving is concerned, 
. 


өг electrical consumption, frequently 
with Impressive university тер 
setting out the electricity savings. But 
Whether these devices actually ave 
‘mony is another matter, 

"They ше intended for use with 
AC induction motors, They work by 
‘monitoring the motor and lowering 
the voltage when tho motor is lightly 
loaded. 

The monitoring technique was do- 
veloped by NASA engineer Prank Nola 
do lower anergy consumption in mo- 
Tore and fans on NASA-bull vehicles, 
NASA still lists it as a NASA technol. 
ogy spin-off, Details can be found on 
tho NASA web ste wiwusa gov 

Thisconcept generitod a lot of inter 


ost during tho 1090 and there wero 

many manufacturer of these devices 

claiming spectacular savings 
spl rm, the device uni 


Toad by measuring 
and then uses some 
sophisticated electronics to control 
ihe voltage to keep thu power factor 
constant oven as the loud changes 

"This rodeos the lose in tho то 
tor when tho motori lightly londad, 
Lowiring tho voltago ofa synchronous 
motae dons not change the motor pund 
but does reduce lta torque. 

"The clevoenoss in Nola’ work was 
how ho und power factor changes to 
automatically determine ho required 


‘The Blue Diamond 
robot pol cloner 
Fad w clean he 
average poo in about 
diee hota, N operates 
from 24V DC an 
Consumos about тацу, 
Traction af he 
power of pool 
ee 
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voltage adjustment so that power increased when more 
Torque was needed. Microprocessor based integrated cir 
cuits are available to handle the device smarts, for example 
the Microchip MTE1122. 

A typical device sold (o the public for domestic appli- 
ances is tha Roogen uPlug power saver, marketed widely 
around Australia їп 2000, 

Results ов unloaded motors using this device can be 
impressive, For exampl 03 HP drill 
ross motor, vadis ell rom consuming 190W to 145W, 
fan apparent 25% reduction. But operated under heavy 
load = in other words, working as intended it showed 
NO power saving 

1na domestic environment they do not save money 

Tested оп a wide range af devices such as refrigerators 
and washing посао, thor aro minimal electrical savings 
on most deviens because thelr molore aru already running. 
at clos to full loud 

Infact, the claimød savings all soom to bw on motors run- 
ning with no load. Dotalls of some studios of thee devices. 
with a range of motor sizas can be found wt Воть 

eso pat 
esting case and show that sim- 
ply meunuring the power consumption (0, watt) сап be 
оой! [have testod rofrigerators that show a 5-10% 
power saving on a commnecial wattmeter. 

"ut when total unary used ovar 24 hours in measured 
there їн no saving, Thi [а bec 


3 а | 
Mikro 


eset RO and bti Soon М je ie radi 


= [MT | 


grandkids (or theirs) might sen» payback 
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500.Foran overview seo tpe. 
arfsidecs-australi.com au/pdifree- 
‘senmicroplugpreseniation pat 
Voltage optimisers 

“Voltage Optimiser” devices are 
another racont development, Thuy 
have apponted across Australia with 
marketing targoted at clubs and small 
businesses wishing to lower thair 
electricity bills, 

"The promoters claim to “reduce 
ıalectrielty cost by up to 20% "by better 
controlling the volte. 

"Tho optimisor is frequonty а t 
former that reduces the supply volt- 
‘go to the ara or sts, I ia difficult 
10 see how installing these voltage 
adjustment devices can save money 
by themselves. 

"simply lowering the mains voltage 
Toa device made a major difirnce to 
‘anergy consumption you would pre- 
sumably bave larger electricity bilis 
Tf you lived in an атта with highor 
voltages 

In Australia our electricity supplies 
тип at а nominal 230VAC bul can be 
Anywhere бићима 210 and 253VAC. 

‘Until 2000 the nominal voltage was 
240VAC and thoro wore n numbur of 
studios done during tho 1990 0n what 
Impact а chango of voltage would have 
оп typical demonti appliances. 

practice twas found that voltage 
changes havo minimal effect, partic 
Пау for motordriven devices. 

‘Ono particular study, that in tho 
10904 by the University of Ballarat, 
which ineludod substation monitor: 
їп, concluded that voltage variation 
has minimal өс! on enengy шце, 

For further information sow ВИ 


бе voltage to an air conditioning 
шй doe loner la power reading А 
Wats = гше you apparati use 
ерки kt ane en 
een, the unt now cycles о 
tia ne fr ape 

м energy consumption and cos 
Е 

In realy, If would be very a. 
вай! br een to ый Vg 
pnis relly we giving a cost 
Si pee riget а 
тайыш ану consump- 
tin depende heavily on ambient eir 
8 

Ther are any number of оба 
wie e fron RU 
Таш sen il по prove their 
pat hong ушу му 
Ty comparing tty i cam be 
simply showing daret averne air 
tempers 

Por example, a colleague юй 
"bs other day б ths past ц 
(20) ron а сип ren 
having шей his air conditioner onali 
фи about ша "nighin: Compara ir 
With hw lid wile of 200 whee 
фо meld uning би air conditioner 


Tor ONLY about ton nights! 
hinking tho best way 
[4 


To my way of 
to make n roal saving i to adju 
ihurmostal on tho als conditionis 
Tw cloner to tho ambient tompuraturo 
and to turn devices off when thay are 
not занде, 

The only case whore these energy 
devices ars con оную 1а wher 
motors run at well undor their doslga 
load for long periode, for example 
escalators or conveyor belts that are 
only intermittently loaded. 

Escalators must bo designed to allow 
for two people on every trend = yot 
thoy work day in, day out often with 
virtually no-one on them. (Mod 


reaching behind cuphoards 1o turn things on and off n't to your liking (or 
%% - 
.... i 


за Sen Gu 


mpl pl imo a 


bulldings often have escalators that 
hoe Мор or slow right dawn until 
Somoon steps on hor 

Similarly, conveyor belts need to 
cator for worst-case sommario but han 
havo significantly loss han maximum 
sno bo very wary of any company 
ho cis that thelr со substan. 
Ty lowers power consumption and 
‘ons by modifying tho mains voltage 
А reduction їп power (Watts) will 
"imos certainly bo оба һу longar 
Punning no. Total energy use О 
and сон will bo altum. 


Lighting? Tiny savings are 
possible. 

"The only area whore voltage dows 
havo а more than minimal effect 1s 
lighting, whore power consumption 
and Hight output ar roughly propor- 
tional to voltage. 

"The newer fluorescent lights (both 
compact fluorescent and those with 
electronic ballasts) draw а constant 
currant and апе much Test 


by using lower wattage light bulbs. 
‘What's more, some bargain CFLe 
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em be responsible far a higher power. 
tag uc quali bet ta ur 
Un tes st day e 

“You ser а lo of comment n the 
popular modia about tuming ip 
l 
"нева represents only a tiny 
baren household power 

mia 
e admittedly marginal 
ne tho 
eof sr igh particularly 
onde odis which tend 10 be 
it moro power hungry. 1 whoever? 
predictis tae tp al 
moving aroundout ther, hy come 
ek on again! 

‘veal though, you're not going 
коте any roal manoy by тойун. 
уон lighting usage (with he poate 
Бадра ћир ва Boog 


Standby power 
M in timated that a typical hous 
hold unes ир to 100W in standby 
power thoy rell tho Dinge that av 
ит on by remoto controls or by 
prosing "anl start” button. 
100W continuous adds up to about 


daten a year and at (say) 25e/kwh, 
Шон упа coupe of hundred dat 

‘Socan you savethisby turning every 
thing oa the power point? 

Yos you can but you will often lose 
ıa lot at convenience. Anything with 
a clock may well lose На entia, as 
may many other devices which ly on 

by power to keep thelr memories 
active, Some devices, such as Foxtel 
bones, can take quita а while to reset 
themselves, 

Tt сап be a roal pain to have o rasot 
faverything each ime the power goos 
back on! 

"But you can ~and arguably should — 
tuol quita numberof devices such 
ne computers and monitors, amplins, 
indeed most homo овие aquipmont, 
coiling опали, and s0 оп, 

(Оба ita very inconvenlent lo roch 
ө power point to turn devices on and 
olf (another reason most people don't 
bother! but Carbon Reduction Indus: 
"ries havea handy "Ecoswiteh" which 
brings tha switch up to where scan 
venient. The socket ond сап connect. 
to powarbourds ote, IF required (ws, 
ecoswitchcom.au) 


Magic Bullets? 

Sory — there are no magic bullets 
In the end it is as simple as making 
certain you understand where your 
одла energy is usod and that any 
inefficiencies are removed, 

"Tho best опту saving device you 
can ty sono ofthe cheap and cheerful 
nergy meters available fom Jaycar. 
Dick Smith and other sores. They 
are reasonably accurato and include 
‘power factor mensuremont 

Those tried are within 2% of com- 
marcial meters. Their maln disadvan- 
apris mite resolution in measuring. 
ey consumption (usually kWh, not 
Wh] over poriod and also some can 
be "Inolud" by complex waveforms 
when measuring low-powor switch- 
modo dect u a 

Tn conclusion, there ls only one 
golden rulu in assessing . 
ray and cont savings: "Only emen at 
i being wasted can be saved ш 


FUTURE 
WAVE. 


ENERGY SAVER 


ریک ا 


Huge power savings “up to 1 in most cases 
Carbon & Noise Pollution by up to 80% 


Single Future Wave ~ 


Dual Future Wave. 
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When it was “taken” late last year, the photo above of the 


номе НД 


Seville Spain, was а world record at 111 gigapixels If printed out, 


it would be bigger than two football fields, An 


you can zoom in to 


show amazing detail, But shooting such a photo was no mean feat . . . 


Shanghil, China, 
We thought the story 

wing and lf сон Сир 
те thing for thei fai city, it wl gv you some de 
"ho tale and tribulation involv 


Before we get too far Into the story, perhaps you'd like 
to have look tthe photo (and have а play). You'll find it 


©К, beck again? Г bot you just wastod an hour or o 
right 


la 111 

The photographers, José Manuel Dominguez and Pablo 
Pompa, wanted to capture the magic and charm of thelr 
homn city and make it available for people around tho 


World, The result of several months of work was, when 
сопран the oramic photograph in the world 


їп March 2010 wi 
which to phot 
g several sit 


banks of 


offering a solid platform on which to mount 
the camera goar, И ойе a 200 vow of the city fromm nat 
too-far away from the centro of the cit 

The downside was that the tower was be 


lit to th top they had to carry overything up 
and of озше, back down again, 


mera gear 
А Canon SD МК camera wus used along with an af 
fvetivo Momm lens (400mm plus 2:1 axin: 

wasto usa ап aperturo of В and а utar 
(SOOO) Thon setting resulted Ina very satisfactory tonal 
range over the entro amv, 

A robot, built by the photographers, was used to move 
ihe camera to Its not shooting position and open tho shut 
ter Initially, aiming and sboeting took about 4.8 seconds. 
per mage 

‘On th firt tost, they shot about 2000 pictures, covering 
10. But thay soon run Inta а couple of major hurdles 
First was tho weather tell = with the sun going behind. 
clouds or sudden rainstorms resulting in vastly different 
— though, was the wind - which 
While virtually non-existent al river leval croatod severo 
vibration and shaking at camara level, And an 800mm 
Tens certainly exacerbates the problem. A third factor was 
the temperate itself Seville in summer is quite a warm 
place, and the hoat haze became а real problem. 

The result was (o postpone the shoot unti after the 


Moving targets! 
Initially, he goal was to shoota world-record 60 glenpixel 
Image bul during the wall, others had achieved 70 вара 


за Sco Cin 


days of Soplumbur 2010 hoy shot about 14,000 Individual 
frames = il told, they had shot 35,000 frames since April! 


Computing power 

To “itch” together tho images quies a computar with 
‘lot of grant, Inthe end, thelr PC had two -core Xeon pro 
Cantons 40 gigabytes of RAM and an ОТВ hard disk drive 
They chose а sofware package which they were dich 
familiar with, Autopano Giga. 


Editing 

To achieve the 100¢ gyabt target, thoy e 
imagos, 65 rows ach of 150 imagos, Initially 
one uslng a -Jpg imagos rather than the RAW format which. 
‘would have taken much moro time. 

They also had to discard all repeated Images and Imago 
swith incomplete elements stich aa parts of prop and cars 
I took a full week to copy. review and sort all the Image 
Fortunately, only tho images takon in late вага needed 
editing to match the others, 


porting wan 


тап inta a major problem: the Autopano Giga 
2.0 software simply wasn't powerful enough to handle 9750 
images -in fact, it had a 3000 imago Баш, Fortunately, about 
this tie ) was available which had a 
10,000 image capability. It also had a couple of welcomo. 
new features such as à haze ter end was significantly 
fastor: But t was also buggy (being а bla] which caused 
lookups and crashes ust when they were about to throw 
the whole project away, a now version came out which 
didn't have he bugs. 


Final rendering 
In mid Novemb 


doring ofthe files 
was commenced. There were thre ach one taking 
about 32 hours sach. It took a whole week to render, then 
олт! апу rendering errors and finally blur people's face 
esd car mb platan bo avoid identitas, 
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Viewing 

KRpano software was used as a viewer because lt works 
with Flash and in therfore compatible with most web 
browsers. This software also supports кочот intoractivn 
‘operations, which can ba noan in tha final Imago. The e 
uiting panorama consists of 140,000 small images which 


played on tho browser as requird. 
ооп in Ix posable to extraordinary lovet and moving 
back and forward ovur tho panorama s alen very smooth, 


Psst! Want to shoot your own panorama? 


While research- 
ing this. story (hon: 
ast, Boas!) we came 
across this "Gigapan 
Eple PAO”, à robotic 
mera mount which 
appears to do the same 
уре ol гори поре 
photography as usad 
Tor the above pic. 
Strong enough to 
fake a DSLR camera up 
104 56, ihe Epic PRO 
ч! take hundreds or 
Thousands of dated 
photos for one intricate 
Бап. 
Couple with the пен барап Stitch sofware, these photos 
recently combined into a seamless panorama and uploaded 
to gigapan com, whera you сап view, share and eara em. 
Теб арап Epic PRO ойе 380" panarama wit +65" t0 -00° 
bebe 1o take nt account evan the most салдо moving 
postions. Steps ara Q "itp for it, dab le en for pn. И 
operates trom rechargeable bates (battery pack and charger 
ar included. The Gigapan Ере PRO sells for SUSBSS 00 
More information? ним giqapanayslams, com 


за 


amdatory in 
days. If you Just want 
to watar tho gandon or wash your ear in 


Tt runs out 
Bat убраја аге daily 
watar supply, its crucial to kno 
ouch water in the tank at any time, 
This Ultrasonic Water Tank aug 
shows the water level using ten LEDs 
with a display resolution of up to 19 
vela 
We have published a number of wa- 
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Do you have a tank 
to collect rainwater? 
Do you know how 
much water is in it? 
This ultrasonic tank 
level gauge fires 

an energy burst 
which bounces off 
the surface of the 
water - and then 

a microcontroller 
calculates how 

far down the tank 
water level is. 
Clever, eh! 


By JOHN CLARKE 


‘measured by a micro- 
And the controller, which then displays tho 
dido result on a LED 

We very simp! 


principle but there 
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is а complication in that the speed of of ане which last for 15 cycles or 
sound in ай varios with temperaturo 3754s. The transformer steps up the 
and you can get a big variation in |> output primary to about 85У peak 
tho air temporature in typical wator |" Dot or Bar display оре). 

tanks. It сап range rom below zero up |* Easy calibration, Diodes D1-D4 clamp spike voltages 


tw 50°C or mom, induced by the transformer vach time 
But never fear, the microcontroller the primary current ia switched off 
‘compensates for that and computes Thay clamp tha voltage to about 0.0V 
a coreectod reading, shove the V supply and below the 
З OV supply тай to protect the driver 
LED dotbar graph display — transistors Q1-Q4 from over voltage, 


The Ultrasonic Tank Gauge shows Ultrasonic signal is reflected from 
the water level on a vertical LED dot trasonic transducer, the water surface and is received 
h RBO and ЕВ: of ICi are by sensor 1, an identical ultrasonic 
modo, 10 separate levels can be dis. configured to provide complementary transducer. Па signal ls amplified by 


playod, using only 10 LED. AOKH signals to drive the transistors, op amps IC2a and IC2b which are 

How's that ама? In ,, , RBO configured to provide «gain of about 

display lights either ono LED or two and RBZ are low at OV and transistors 07:7 vach, Overall gain is therefore 

adjacent LEDs ata tine to show levels Q1, Q3, 05 Qo will ba ofk Trusis- about 4,580 at 40КН Low frequency 

Тино vach individual LED dot evel. tors Q2 and Q4 will each be hold off той offis below 10.6kH and high fre- 

ortho bar graph display, ton sepe. via the пок. resistors between their quency roll ol is above 150kHz- The 

rate levels can bo displayed hase and тїт ‘implies also rolls off responso 

The Gauge fs lesigned to suit many — "Whon RIO goes high to about +8۷, shove одн 

hn on. Qu tums Cas output is fad to a window 

itis powerod from а 9V battery which on Q2 and this pulls one aide of T» comparator comprising Теза & IC. 

should last a long time since current primary windingto + 7V Meanwhilo, Ив sensitivity can bo varied by trim- 

Ошу flows for a bri time after tho the thor side ofthe primary ls pulled pot VRI. 

pushbutton switoh is pressed lo show to 0V via Q3, Aer about 12.515, RBO — It only produces an output when 

ths watar Lo govs low, switching of tho transistors the signal from Ki, has sufficient 

Hishouted ina waterproofbox with 02, Q3 and QS. amplitudo to exceed it positive and 

achar lidsothatthodisplay LEDscan КЗ now goes high to drivo Q1 and подаче thresholds, ‘hat only hap- 

som, (QU. Об яни on CH. This oversee pans whom thoro is йге signal. 
the current in the trans- being bounced off the surface of the 
formar primary and в A ‘wala ho tank. When that happens, 

‘Analrvady noted tho circult le based  malatainsd for about "hs output at pls 1 & 7 (common. 

оп a microcontroller, а PICIOFBB-I/P — 12,804. whon RB2 "collector outputs joined to 

(C1). М generates tho 40k signal to рова low. and the 

drive ho ultrasonic transducer, com> translators switch 

ршен the water level and driver the oll 

LED bat graph. Tho суй re 

Aswali, monitors tho alr tompera- pats with 

Tevinkidethelanktoprovidecompen: puts RED and. 

sation forthe variations ofthe spoed af МЗ produc 

sound at diferent temperatu ing bursts 

Transistors Q1 tn QU am usod to 

provide push-pull drive to step-up 

nono Т1, which drives tho ul 


d he 
outside the tank. 
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Fig: he circuit mainly consists of an ultrasonic receiver 


$0 ULTRASONIC WATER LEVEL GAUGE s» smpiter en pius s mieroprorossor display and 


"ltrasonie transmitter (right). 


other gous low, сове о, le Some users may wish to have a — simply sequis de torminals to be 
I is Пенні by a Зли capacitor  permamentlyondisplayandpoweethe shorted permanently 
tad to the RBS input of IC a — The Battery: supply i regulated 


ofa battery This is qultu practical and | down to BY wth REG. Ile protected 
"Temperature compensation aac I Saal учеа 
eye temperature coficent 
INTC) thermistor (ir) is used o 
"This haa resa 
and it falls with 
М і connected in 
to the BV 
Supply. The resulting, voltage across 
thv thermistor is fod to tho ANF input 
nct 
ICI converts ho tharmistor voltage 
to a digital value, calculates he tom 
paratur and usos this to compet 
{ortho variation in the sped of sound. 
“The ten LEDa are driven frm sea 
rate outputs of ICT via 4700 resistor, 
Switch S1 ie ud allow sting tho 


minimum and maximum water levels, 
When calibrating tho unit 

Switch S2 x pressed ehan you want 
to rend the water level, At other times А m 
tho circuit not powered and so %%% 
Vint should lst овна youn, имиши which aea the ai) menue oe PCR 
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from reverse supply connection using 
Marios Schottky diode DS. This ha 
н low forward voltnge and is usod 
їп profane lo a standard diode to 


‘rims battery lo and allows tho 
battery to drop to around 7V before It 
requires replacement. 


The PCB, photographed here same sizn as the over 
lstratins, assembly should bea breeze! 
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Construction 

The Леоне Wit Level Gauges 
onstructod on a РСВ coded 04109111 
and measuring 104 x 7i mm. И le 
mounted їп an IPOS ABS box with a 
Clear lid, measuring 115 90 x 55mm. 

The PCB component overlay is 
shown in Fig. Th» РОВ is shaped 
е the correct outline so it tr into 
the box 

‘Chock that the hole sens am cormct 
for each component to ft neatly. The 
mounting holes for the regulator and 
the comer mounting holes are dram. 
in diameter. 

Install al the resistor rst checking 
tho values with a digital multimater, 
‘Then install the diodes, making sure 
they а go in withthe corroc! polarity, 
followed by the PC stakes, Those are 
located atthe 9V supply. the switch 
(Sa) terminale and forth transformer 

1C1 ls mounted on a DIP10 socket 
while IC2 and 1C3 cam bo soldered 
"nto place or you can use sockets if 
you wish. 


Serranon за. 


э 


| 


Џ 


Fig (above) here's how 
to wind the transformer 


Tig (right) and bores how it goos i 

waterproof ABS box, The corner ofthe 
‘ned to be shaped to f 

Tuko cıre to install all tho transis- tho photos, Dolore soldering the wire ап for an M3 screw to hold tho 9V 

tor in thelr correct spots. Q1 ОЗ aro ое PC stakon, scrape tha ulation ину holder 

BCs Оз Qs ure BC327s while QS fromthe wirvendsusinga hobby knife The cablo gland is located o tho 


Yn a BCS. Sr emecy papa securing mut e Just below hop o. 
REGI mounts horizontally and ty Та informer ls held in place le box 

regulator lesda ahowld Брет wiih сийе te trough the FCB and. Weureda Nylon countersunk crow 

gie to insert into the holo in te Бома the entry core for tha V try holder and placed 

ch, The regulator tab ia secured using the hole во the clip was looted i 

nM comm screw and nul. The waterproof case between th sido fang inthe box 


Th capacitors can yo In next, mak- von will need to drill holes In the and positioned over О2 and Q4. The 
ing vuro that the electrolytes have tho case for tho switch (52: if sed) in tho holo was countorvunk and provider a 
cort polarity. Nota that the stripo ПА, for the IP65 cablo gl watertight ft to the bax when using a 
down опо sido of the uloctrolytics 

Indicates their negative connsetion. 

"Install trimpøt Vit with ts adjunt 
ment serow to tho left. Then install S1 
and tho Cn header, 

The LEDa should he mounted so that 
thuir tope aro close to tho underside of 
tho lid, le, with the top of each LED. 
25mm above the PCB, 

А strip of cardboard can bo usod 
to sot the height ofeach LED using à 
strip M lm high that slides between 
the LED lends. The cardboard ls then 
removed after soldering each LED in 
place, Take care with the LED orient 
боп, The anodo has the longer lead, 


Winding the transformer 
Transformer Tl is wound using 
Omm diameter enamelled copper 
wire on а ferte toroid. 
Fig 3 shows the details: 7 turns on 
"bo primary and 34 turns on the sec 


Compare this the diagrams above when completing the Tank Level Gauge, The 
label сап be glued to the inside of the lid. If printed on paper. а window needs to 
be cut (as soe above) to allow the LEDS o shine through. 
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mot important. 
Тама the transformer as shown in 


Nylon screw. 

ITusinga metal crew, silicone soal- 
sntshonkdbe used over lhe serow head 
to prevent rusting, 


Wiring 

Tig shows the wiring details. 
Shielded cable is usod for the wires 
to sensor 1 while figured wire ls ised 
for the thermistor and transmitter, 

"When wiring tho shielded cable 
to sensor 1, it ls Important that the 
shield wire с 


arena cı 
ofthe vonsor, to shield tho transducer. 
"The longer terminal on tho sens 
conmacts to tho contral wire of the 
shielded cablo, 

"Wires from СОМ passthrough thn 
cablo gland located on the opposto 
d of tho caso, while wirus from tho 
ЧУ battery clip ал looped through 
Immm holos in tho PCB so that thu wiron 
aro retained without causing stress on 
tho connections to the OV supply рі, 

‘Wires fo the switch are mado us: 
ling short lengths of hookup wire, 
Wo шой hoatshrink tubing over all 
soldered wiro Joints to help prevent 
‘аня (and posible breakage) of the 

action. 
ned earl, you w 
1 


conoci 


‘Transducer assembly 

Figs shows how the ultrasonic 
ranummltor and recelvo and the thot 
mistor are mounted. Tho 181 x mm 
lid from a UBT plastic box ie used as 
a basoplate. 

Wa usod an ABS lid in preference. 
to metal ог timbur bocauso It is doos 
not ring at AOKHz with the transmit- 
ter burst signal, Any ringing at «ОН 
causos the receiver to ring for a cons 
‘rable poriod after tho 40KHz burst and 
Will prevent measuring at close rang, 

Also essential 1o provant signal 
coupling, both transmitter and receiv 
ultrasonlo transducers are mounte 
within soft PVC housings and held in 
placo with neutral cure silicone sealant, 

For tho transducer housings, we used 
the shroud (ie, 
10A mains plugs with the top 20mm 

‘off Each housing i held within a 
am (157] hole in he UB lid, 


allconchjocom.au 


Parts List — Ultrasonic Tank Level Gauge 
ı1 POB eod 01109111, 04x T mm 
V/ 
%%% 
1 U shaped 9V battery holder (Jaycar РН-6257, Alone 55080) 
19V banery connector 
19V 522 type Akane batery 
1 SPST momentary 2-pn PCS switch (Jaycar SP-0611 or aun) (S1) 
ı1 momentary pushbutton switch Pia rateo 
üeycarSP-0758 or миг) ог IP ated (laycar 57-0856 or equivalent) (82) 
Vete tro 18 x 10 x br 4270, permeability 1500 
4 P65 cablo gland POT sized for 3-6 mm cable 
ay pin racer socket wit vay pin header 
ТОВ IC sock 
1 NOK NTG thermistor 
SM mm screws 
1М3 6mm Hn countersunk (CSK) serow. WIN rut 
an single-core shield саба 
dm lont duty gun wire 
Im O Simm enameled copper (ENCU) winding vire 
Тодт length о igt ty hookup vire 
7 проти cable 
100mm length of Sm bag tubing 
BPC staks 


Semiconductors 
ee microcontroller programmed wih O410911A hex (IC) 
114833 dual op amp (2) 

T LMP dui comparator (23) 

176057 thron terminal repulator (REGI) 

414148 diodes (07:04) 

зат Schot diode (D5) 

280387 NPN tantos (01,03) 

2.80327 PNP transistors (02.04) 

2.80547 NPN transistors (05,06) 

10 mm hgh intensity ed LEDs (LEDI-LEDIO) 


Capacitors 
2 YO0U 16V PC cto 

A YOU 16V PC secto 

uf monolithic статис 

2 1000F МКТ polyester 

2 10n MKT polyester 

1 S9nF MKT polyester 

1 T80oF rami 

олор онат 

Resistors (025 1%) 

пала 2100 вака 1390 2190 
sma 114700 31000 1100 

11080 top adjust mutiturn timp (VRS) 


Ultrasonic transducer mounting hardware 
UBI AES box iû 158 mm. 

2140 x 15 x Imm aluminium as mounting brackets 

4 MS x 10 Non Sram with МЗ nylon nuts or tapped Nylon spacers 
1 IPOS cabe gland PG7 sized for 55mm cable 

2 10A mans plugs with clear covers (eg Aro Type 93318) 

2 rubber grommets suitable or а mounting hol of 9.5mm and cabe 6mm 
1 P-type Nylon сае clamp tar mm cabe 

1 MAX tom Nyon screw 

1.N4 Nyon rut 

“Food grade" lone sealant (a neutral cur root nd guttering) 


TEES 


їз: detail of the ultrasonic trans 


or and thermistor mounting 


PME 


Ej 


rure] 


the lid 


from a UNA дру бох (he rest of ths box e not шеф). 


TU ls important that both trandue 
гк aro bod parallel to tho face of the 
brow" while the silicone sealant 
cures, We did this by placing a stack 
of savon 106 coins over such senor 
пи shown in the photograph, Those nl- 
Ломе us to align the top oí the stack 
with the fac, Make sur you don 1 glue. 
any of the coins tothe sensor! 

Tor the sensor assembly mounting, 
drill out the two 38mm bolos in the 
zippy box id 110mm apart, A 1" ho 
aw can bo usod for this, A 12mm (2 
hole isalo drilled out for the PG? gland 
in the contro of the lid while a 4mm. 
15/32") hole i drilled for the clamp 
screw (к shown In Fig 5) 

Pass the thermistor wires through 
the top ofthe gland and strip back the 
insulation from both loads ready for 
soldering to the thermistor. 

The thermistor lends should be cut 
to 10mm before soldering o the wire, 
Slide short length of 1mm heatsink 
tubing over the wire onde and shrink 
down with a bot air gun. This tubing 
‘wll prevent the thermistor leads short 
ing together, 


зв Sulgen Gum 


Tho thormistor is positioned within 
tho cable gland and secured by tight 
"og It. Tho thermistor can bo sealed 
within the gland with neutral cure 
Silicone sealant, 


"Testing 
With ICI out of lt socket apply 
power and chock that tharo в БУ (089 


The transduce 
tank. The 


— sue 


105.15] between the pins 5 and 14 of 
Tes socket. Check that C2 and C1 
have about 67У between pins and 8 
when there is а 9V supply соло 
to the input, Check that the bias vol 
age between pin 7 and pin 4 of C2 is 
Бона 3,3 and 24V 

1f all checks out OK, disconnect 
power and Insert IC1 taking care 10 
orient it correctly. Chock that atleast 
"ne LED lights when power is applied 
fin S2 is pushed), 

Adjust VRA fully anticlockwise. 
This sots tho sitivity to deletion of 
received ultrasonic signal at maximum. 
and any noise ar direct coupled signal 
willbe dotted, This will be indicated. 
With tho hull LED lie 

The default calibration Is set for 
sain forthe minimum measurement 
and in for the maximum measure 
ment. Aim the transducer assembly 
зашло to a hard surface such as a 
timber боо, will or window at a div 
tance of about 1m. 

Adjust VRA slowly clockwise until 
sithortho empty LED, or any lower LED 
lights Moving the triseducerasyebly 
should now allow a measurement over 
tmm По in with the LED display 
Showing tho rungo. 

Note thal tho measurement update 
ie ovary (à ко movement of the son- 
ors noad to bo dono slowly if all the 
19 levels aro to bo Indicated. You may 
soo to wind VRA further clockwise 
ith fall LED sometimes lights with 
distances above 340mm: 

TP VRI is wound too far clockwise 
tho sonsitivity le reducod so that re 
fected signal may over be dette 
The display will cyc through lighting 
LEDI through to LEDIO In sequence. 
o indicato that no measurement of 


[sensor] mounting assembly ready for installation inside the 
ir tanie, sours may well be different 
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distance is made 

With a constant distanco measure 
ment tho measurement update rate goes 
from once avery 05s to once ovary 258 
aller running for 2 minutos 

This Is soothing to bo awar of as 
you may initially think ther a fault 
The display door not change with a 
changed distance 

To have tho display update ratura 
по tho fastor 0.85 update, switch ul 
power fora few seconds. At power up, 
The display update returns to the fator 
rate, Tho rar rato e ано restored If 
51 le pressed for calibration 


Dot or Bar? 

The initial default disp 
dot mode, This has 19 levels shown 
With the intermediate levels indicated 
with two adjacent LEDs it 

TE you want а bar display (with 
‘nly 10 levels) this can bo slated by 
Switching off power and pressing and 
holding witch 81, 

Power up again and tho row of LED» 
from LED to LEDS will ight (indicat 
ing har mode] while the switch is hald 
pressad. Whon tho switch is reina 
{he measurements will show as a bar. 

This setting will romain unless you 
root to tho dot mode, using the same 
method with 81 pressad at power up. 

‘When returning to the dot mode, just 
LED оп йз own wil Tight (indicating 
dot mode) while ST ie pressed and upon 
release ofthe switch, the dot mode will 
bo displayad. 

Setting the bar mode is not recom- 
amended for buttery operation sine 
draws extra power due to more LEDs 
boing normally lit. 

The bar modo is recommended if 
night-time level measurements aro 
required and when the power for the 
Water Tank Lovel Gangois rem a УОС 
plugpack, The bar mode readily shows 
{he level at night whereas a dot display 
showing just one or two LEDs does 
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In forth 


While the silicone 
sealant was drying 
So used a stack of 
oc coins on top of. 
Me sensore to check 


not show the actual position within 
the 10-LED bargraph as clearly asthe 
bar made 


Calibration 

Calibrating ie done once the location 
of tho ultrasonic transducer assembly 
has been decided (moro detall on the 
location for tho sensorsare in the instal 
lation section] 

Two calibrations need о bo made, 
‘ono for the distance between the rane 
ducar unembly and tha wate Joval of 
‘full tank and tho second the distance 
Тун tho transducer assembly and 
tho level of an empl tank, 

You do not oud ta empty or an the 

nk to do thee calibrations, 
You should be able to determine 
both tho full and empty lave of your 
tank knowing where the height of the 
overflow (ull and outlet opty) pp 
are located 

‘Measure the vertical distance be 
өөп whore the ultmsonic transducer 
алела will ће located to tho bottom. 
ofthe overflow pipe to obtain the full 
lavol. Thon mousuro th» vertical dis- 
tanco from the ultrasonic tmnaducer 
assembly to the bottom of the outlet 
Pipe to obtain the empty level 

Calibration can be dona using these 
distances and aiming the ale ane 
transducer assembly at a hard surfaco, 
such asa wall. 

Tt might bo pastor when doing this 
to shart out the 52 switch so thatthe 
Maler Tank Level Gauge runs without 
holding the ith closed 

To calibrate the full level, aim the 
ultrasonic transducer assembly square 
on (perpendicular) to the wall at tha 
full distance between, the transducer 
assembly and tho wall 

Now press switch S1. Either the 
тшу or full LED will ash. If the 
empty LED is lashing skip this pan 
graph and go to the next paragraph. 
Af the full LED is lashing, keep the 


ا 
Temperature‏ 
Compensation‏ 

Wbletewaterintetanktendeto remain 
at a relatively constant temperature oer а 
perio, thes not the case for the al space 
whin a watar tank ИА sunon the tank. 
this temperature can rse ta over SO ерте 
C during e day олу to plummet during tne 
igit The variation inair temperature means | 
‘hat we ене to corrector tha change in tne 
‘aration in he speed ol sound, to maintain 
accus water level readings. 

The speed ol sound at O'G ls an ane 
vl at 80 it 0 Ks These vales 
n calculated tom пе оти. 


Speed ol sound 3 a: 


sig that formula we cine tat 
рип o 0 унн © 1o, 85 тис, 


алабота in humi or air pressure Een 
in 
He sped of sound only change by 12% 
reel aera aang os ak 


M Tomason abu 1e ape а] 
sound avaliable n fne Aud Engineering 
Society pape. Vol. 26 No, 4, Ap 1988 
nee “Environmental tects on the 
(зрна of Sauna" by Donnis А Bonn, Rae 
Corpora, Mus WA 96275 USA) Ths | 
avaiable at 


ОП 


switch cloned and maintain the dis- 
anco steady between the sensors and 
thal 

‘Ae ght ashes the LED will stay 
Iit for about two seconds and then go 
‘ut, Tho full calibration is now 

T the empty LED is flashing, release 
$1 and then prese it and walî tll tho 
full LED begins to fash. After eight 
"hes the LED will stay tt for about 
"o seconds and thon go out The fall 
calibration ie naw st. 

To calibrate the empty level, alm the 

transducer assembly square 

adieu) to the wall at the 
fp distance, 

Now press switch 51. Either the 
‘mpi of full LED will fash on and off, 
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How we minimised the minimum distance measurement 


‘The ultrasonic transducers in fis project can be used for minimum distance that can be measured is around 340mm. Thats 
CO,, So the same transducer could hardly ideal since It means that you could not measure the water 
be used to transmit а kHz burst and then ei 

receive the reflected signal. This would be ideal because It would We got around that problem by having god isolation between 
‘sava having a separate receive transducer, "e transmiter and receiver transducers. Such isolation prevents 


But there в a problem with using the transmit transducer to the receiver rom resonating afar th ans is driven Буа 
also receive the reflect signal That Is, the transducer continuos 4002 burst In that way he reoeive transducer е ready to receive. 
%% any reflected ultrasonic signal almost immediately the палати burst 
ve sional has ceased. (Even it you have a separate receiver — is completed, 
/ was achieve by mounting the transducers In separate sott 

With sound traveling ata speed ol ̃ / em Tm apart to minimise direct signal 
WU have travelled mm in that 2ms period. ТВ means thatthe reaching tne receiver through tne mounting surface, 


M the full LED is flashingskipthisand the default used where tho tank is uod for drink- 
010 tho next paragraph, Calibration can then bo redone to set Па watar: Food grado silicone is usu: 

the empty LED is flashing, koop tho minimum and maximum levels. — ally meutml-cure plumbers roof and. 
tho switch cloned and maintain the guitar sealant (og, Zbond root and gut- 
distance steady between tho sensors Installation. tor sealant, Kason food soríco Silicone 
‘and tho wall, After eight flashos tho Thoultrasonictransducerassembly Adhesive Sealant, Selloyr Silicone 


LED willstayitforabouttwo ̃ proferably nods tobo mounted inside 401 otc). Check tho label to we if it 1s 
чапа ав go out, Thoampty calibration the water tank within the top most suitable for this purpose, 


is now se airspace, There should bo sufficient Ensuro that th transduce fuces are 

ТЇ the full LED in flashing, release space for this In the dome shape of — positioned paralla to tha water surface 
51 and then repress ft and walt till tho tank rool. Dtherwian tho reception of посі 
tho empty LED begin to flash. Aftor Steel tanks generally havo а lat ultrasonic signal may be too wonk for 


fight ases the LED wil stay lit for roof and will need w different mount- rollable detection. 
About two ncandsand then go cut. The ing scheme, The mbly Tho advantage of using aluminium 
"empty calibration is now set should not be plac the brackots is thut thowe can bo carfully 
Nola that an armor will occur Itho sido ofthe tank or the receiver may — benttoalign the sensore correctly with 
full and empty calibration dislancos detect signal reflected off tho ide. "water surface. Note that à water 
aro reversed, LEDI and LEDIO WII — Our gouge, forexamplu,nueded th may not be located on a perfectly 
fash alternately to indicate this, Tha transducar assembly to be 110m tal ground base, a do not use 
calibration can be redone using tho away from the sid of the tank, tank as à guido to positioning the 
correct full and empty distancon, Check that the Water Tank Level нота parallel to tho water surface, 
ithe calibration appearstobøstuck — Gauge works without false sanuing be- "A spirit level can be usod to chock 
and continu showing an omor after fore making a permanent Installation, матно placement to erum thoy are 


Wahn horizontal and parallel to lo watar 
default calibration sottings, Shorting within tho tank using sultablebrackots surface 

the theemistor terminals CON andl attached to tie roof ofthe tank Fora I wires from the ransducar assam- 
pressing switch 81 returns tho dafault plastic tank you сап асі the brackets bly aro to ext from tho tank, usoa cablo 
Ста 1o the tank roof with screws and outs gland or via a silicone covarod hola, t 
Both LED1 and ШКОЛО will light for and hola drilled through the tank roof, is important to ensure the tank l4 kept 
Asas an acknowledgment ofthe default Fora coneroto tank, glo the assembly mosquito proot, 

settings. The display will then operato tothe roof with builders adhesive or The Water Tank Lavel Cange can 


between 3iimm minimum and Wm neutral cure silicone sealant. be Installed directly onto the outside 
maximum and have а dot display as "Food grade” sealant should bo of the tank or onto à nearby wall 


Specifications 


Power scs 19 BVDC at 18 t0 24mA max for dot mode, BOMA тах for bar modê 
Display... Роот Bar with 19 levels in dot mode, 10 levels for bar mode 


Reading i -t ) mies Returns 1o зе 
А Up wb a деру vile enge hour vende d ра 


Temp compensation... Speed of sound compensated between 0-70" C. 
Measurement distance... Minimum 40mm; Maximum 2.4m 
Ultrasonic ын............15 cyclas at 40kH (37515) 
Transmitter drive n E he bi with a ВУ supply. 
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Note that the box has four mounting the sensors within the tank. to use a different mounting method 
polnisthatare outside е Бах з sealed Additionally, the metal tanks liable for the ultrasonic sensors where they 
fection but can only be accessed by to resonate atihea0kHz ultrasonic fre. are located onto a smaller diameter 
moving the lid ofthe box, Mounting quency causing thereceivingsensorto “plate” that is installed within a length 
тап he on brackets ог directly ontoa  ringandpreventthedümm minimum о 90mm PVC pipe that protrudes by 
wall or the tank. distance measurement from working. 331mm above the tank 
Ttisnotmcommendedtodrllholes Уоы could have the transducer The default minimum calibration 
J assembly mounted within the in- (full tank level) of 331mm is used and 
‘rack. Plastic and stool tanks can have lel strainer, Alternatively, tho PVC the maximum distance (empty tank. 
/// 
but not on the sidos where tho water вопіс sensors, could be Inserted into the 1m setting tobe up to 2.4m to suit 
sits. Plastic tanks generally have iting holes inthe tank roof the tank dopth. This depth includes 
tachment points and you can drill The transducer assembly should the 331mm extension above the tank, 
nto those sections or use the existing not be directly mountod onto ами Моо thatthe default full tank level 
lifting hole for mounting nk uso rubber grommots ог dobs of must be used rather than setting 4 
"To mount the Water Tank Level silicone sealant st sach commer, This new 331mm full tank level because 
Gauge to the sido ofthe tank, secure provides compliant mounting which the default wetting ignaros al received 
two lengths of 25mm x 25mun hard- prevents the stsel rool from resonating signal for tho first 331mm, 
wood spaced apart to match thu box at 4UkHz A rocalibratod 331mm distance will 
mounting holes. Tho timber can be 1Ї tha transducer assembly in — havethemeloring looking for reilected 
fecurad to the tank sidos with builders mounted above tho tank И could be sounds afera domm distance nd will 


Tees or silicone sealant. The box coverud using tho box that camo with — cause false readings when reflected 
is then attached to he timbne batons the UBI , back from the 
with sultable wood screw. ouan а сабли gland located in tho рон he ful tak eve has bee. 
Make sure tho Neoprene seal |n in- alda of the box таса, thon the default values 
wr around the lid робот tho Hd ls ` Some silicon wealant around the — must rst be restored 
tach to the box base. soal will provont any water entering _ Shorting tho hrrmiatorconnections 
tho box although rainwater onto he and pressing fora ow seconds doos 
tanks assembly will nat cause а problem «o — iat. Using the default ful tank level 


Stool tanks aru not so easily accom- long as И сва escape ow the bottom means reflected sounds [rom tho sidos 
пойн because they usually havon of the box of tho PVC tubing will be во 
и! roof and allow tho water to up ` Another method for using tha Water | Only the emply tank lave should be 


leaving по room to mount Tank Laval Gago with ем tanks is — ecalibr 


SMOD: 


Electronics Repair & Refurbishment, 
Testing & Calibration for Industry & Defence 


do pul ће tanik depth, ar 


Let us fix the detail for you. 
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By JIM ROWE 


Did you build the GPS-based Frequency Reference described in 
the March-May 2007 issues of SILICON CHIP? Its frequency stability 
can be significantly improved with a couple of circuit changes, as. 
described here, The modifications also make it easier to loc! 

oven crystal to the correct frequency. 


BADERS WHO BUILT the GPS. 
анай Frequency Reference de 
пето in tho March, April and May 
"07 нашон of SICON CHIP may recall 
that in tho third article wo doscribud 
some circuit changes o improve Ite 
fhort-term stability. These modifica- 
Чопа wore mado in response to ап 
ошай which had arrived from New 
Zealand render Dr Bruce Griffiths, 
advising that the original method 
used for cascading tho synchronous 
froquoncy dividers 1C4, ICS & IC was 
not the best way 
Whon those changes were made, it 
did appear that the performance of 
the Frequency Reference had been 
Improved, However recent tasting has 
shown that there ls a better way to cas- 
саде the synchronous divider chai, 
I appears that the earlier changes 


ЖЕЛ 


routed subtle problems in terms of 
dividu instability — and as a remit it 
was much easier than It should ave 
ben to sot the Rafarence 1o "lock 
‘nto frequency other than the correct 
10,000000MHz. 

‘This became evident recently ater 
quite few hours waro spont in ost 
ing tho prototype of the rs had 
Frequency Reference, with an equip- 
ment set-up which had the nocessary 

cause of dividar instability 
to be the way tho "terminal. 
count" output ofthe top decade divid- 
r ICA (pin 15) was coupled to the 
"count enable сату“ or CET input of 
IGS (pin 10) in tho next divider stage, 
instead of the "count enable" input 
ofthat chip (pin 7). From my roading 
of the 74HC160 device data back In 


"2007, it had sormed that this was the 
correct cholce. However, roant tast- 
ing showed that with this configu 
tion thura was а tendency for ICS to 
be occasionally locked on the ninth 
pulse fom ICA, instead of hn correct 
топ pulsa. 

‘As à result, there was a significant 
“jitar” in the nominal 100kH out 
put from ICS, as it effectively danced 
between frequencies varying between 
зна t te 

Aller trying various circuit changes 
cure was found by swapping tho con 
nections to the CET and CEP inputs of 
1C3 — feeding the TC output of ICa to 
the GEP input (pin 7) and connøcting 

CET input (pin 10) to 45V. 1C4 and 
ICS now divide dawn the crystal oscil- 
aor frequency by the corer factor of 
100, with rocksteady reliability 
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ied alc iMi e 
тен 


"now goes à 251 


VY TC output fd via % 


Gab, while te} & К inputs ofthese Арбор are now tied tà the +50 гай. 


“This revealed that thare was another 
configuration error im the original 
“гс! changes to convert the third 
divider stage (using ICE) to fully syn- 
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chronous operation. The method cho- 
fon did work but had an unintended 
fide effect: the output pulses of Сва 
fed to the phase comparator 107 ern 


peed 
Supports USO, 
"analog input and 


E 
io srosecsT 
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thatthe story behind thse latest 
changes. Continued testing 


t еди 
with much be 
ferm stabilit 

The newly vis 


EE, 
E 


V ihe changes al 
үзү اسل‎ 
it rom ICA (pin 
һә CEP input of ICS 
кенч 
ҮБҮ, Tho TCoutput о now paste 
rough iere Ido 1 tha clack in 
put df Coa and JOB, while the and 
о pops 
ТЛ 
These changes wo у ому to 
e mako on existing PCBS, simply by 
Ez Sx M ot ike түн Gack 
==, ball saspe of 
xt їшї of 


== к and makin 


i 
To make 1t ван for anyone who. 
has not yot bull tho projoci wa have 
produced а МАЗ version of the PCR. 
sSOkHz рне, but warn (for synchronous operation) was now — pattern which will be available on 
Actually bursts of SMH pulses within redundant in thls role, Ая a result, Ihu Silicon CH ebrio, along with 
Зо Н» pulso envelopes, it could now bo used to invert tho а matching parts layout diagram, We 
на posal for the iz pulses from ICS, so that 106 have also produced a movi 
allow the overall en the loading 
lock at à 
йүн 


«t 0 h 
Restoring 1С6 ta Пи original у 200th pulse from. 
ynchronous” configuration wd al, and lagging thom 
problem completely. Inverter 1Сзе relatively stable pr 
Which had been used fo Invert the  butwoun BOna and 180 
TOME clock signals being fod to 1C6 104,103, КВС 


ge 
10MH id cornar just 
igo by a 2, This diagram 
m delay of you're making the 
[o п ono of 


‘Are your бшсон Cur copies getting damaged or dog-eared just 
lying around in a cupboard or on a shelf? Can you quickly find 
a particular issue that you need to refer to? 


Keep your copies of Siucon Cur safe, secure and 
always available with these handy binders 
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Available Aust, only. Price: $A14.95 plus $10 p&p per order (includes GST). 
‘Just fill in and mall the handy order form in this issue; or fax (02) 9939 2648; or call 
(02) 9939 3295 and quote your credit card number. 
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The Most Popular 8-bit Microcontrollers 


Easy 
Migration 


Development 
Environment 

| See what makes Microchip the most popular choice for embedded 
designer 
Broad portfolio of more than 325 8-bit PIC® microcontrollers 


Easy mig 


lon with pin and code compatibility 
Industry’ lowest active and sleep power consumption 

Integrated peripherals for USB, CAN and Ethemet with free software 
Interface to the word with LCD drivers and capacitive touch 

Continuous innovation with 70 new &-blt MCUs in the last two years 
MPLAB" IDE is free, and supports ALL of Microchip’ microcontrollers 
Low-cost development tools help speed up prototyping efforts 
Comprehensive technical documentation, app notes and code examples 


World-class 24/7 technical support and training 


Microchip Technology Australia 
Тө (02) 98636733 maus, nziquiysmicodip com 


microchip 
.BIRECT à 


Secure 


Supply 
Chain 


1. Purchase ће LP bit Development 
Board 


2, Download free MPLAB” IDE 
3. Order samples and start designing! 
wwwanicrodiip.con/abit. 
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It's very simple = when you know howl = 


It's amazing how something that’s relatively p: Beinsa soup of Wl plein. 
trivial can cause big problems. Of course, all vg: buti didnt want o throw tit 
problems are simple once you know what money way. 

the answer is but they can be stressful in the миља ors 
meantime. МИ Exchange 2007 and ve Clon 


Access Licenses (CAL), all far a run- 
In this profossion, our lives are For those not familiar with Місто ош, knock-down prica of 225150000. 
based around problem solving. How- soft Exchange, it ix a network com- ‘There aee four users in thoir offi, 
aver, ovary now and then wo sirike a munications and sharing hub thats plus an administrator (me), which 
problem that has us struggling to find typically installod on a Windows tidily mado up the five usen. I they 
f solution: Sarver system. Setting up and config- expand, more CALs can be purchased 
One such problem occurred rucently uring ап Exchange system ls not for os постау, to allow more users, 

whan а major client looked at imple. the fait-hoartod though and many a ` Ашури ааг box, installed all 
menting a new Microsoft Exchange — technician has lont a lot of hale trying the relevant bies and plas and got it 
Marvor system, They wanted tobe able to get things work up and running, Аяа rest, they now 
to work remolaly, centraliso Вг data in this case, these guys wand a had a central "public" shared foldor. 
мота, allow others in tho office to whole naw осе sytem and gave me syatem which thoy could all асое 
answer each others emails and view tho job of Implomontingit-Ttold thom from anywhere and add cllont flo. 
amid edit vach обе shared cal that it wouldn't be cheap. Exchange OF course, we don't nood soma fancy 


And "to-do" Има. And since ov by leis quite expensive, although — server system to do thix simple task: 
already ted tho latest vers if can be sourced at а more reason- — Instead, (ho roal magic happens with 
able price when bundled with some Exchange, This powerful tool allo 

tham to look at Exchange, which ticks — versns of Windows отут, And ка ovuryonein the otfico to securely sha 
tho boxes, that was the way recommended thoy their calondags contact, take ad to- 


A ists пк wo boxes and 


* be inn - 


ls and appointments without 
Зам their own desk, And i hoy 
fro out ofthe office (in this case the 
partnurs work from home one 
laya week, thoy can simply lo. 
into tho Exchange system using 
any web browserand then acess 
everything asi they woro on sito 
However, onn point of interest 
hore is that while the remota 
system works using other brows 
ari such ax Opora or Firefox, somo 
functions do nol tender properly 
"unless Internet Explorer is usod, 
Now 1 can already hear some 
people arguing that а simple remote 
desktop connection all hara needed. 
to achieve similar results, That's cor 
oct to a point but no other system Г 
could envisage would do everything 
to the level they required. In fact 
T initially offered two other (much 


FOR THOSE NOT FAMILIAR 
WITH MICROSOFT EXCHANGE. 
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cheaper) alternatives, both of which 
ware jected because they didn't quite 
make the grado. What's more, I didn't 
отеп consider Linux-based ог open 
Source solutions as have no in-depth 
‘experience with Linux and learning on 
a job liko this is трећег professional 
nor feasible 

Once everything wns up and run- 
ning, everyone was amazed at what 
thuy could do with the system. Thay 
were impressed with how simple It 
Was to use and because they weren't 
"overly computer literato, everything 
Thad to be as turn-key as possible. 

nfortunatoly though, a brain. 
bender problem cropped up when 
thay wanted to accoss emails and ap- 
polttmonts on thelr Samsung Galaxy 
Smmartphonos, vo got to admit that 
Tm no phone guru thor but I didn't 
think that this would be a problar 
simply because Exchange has embad 
"dod mobile device support und most 
smartphones boast auto-configured 
Exchange servor set-ups. 

However, try as might 1 couldn't 
get the phones to connect to tho server 
Tir oach caso tho phone's sot-up wizard 
would go throug to tho point ol chock- 
lng tho ting but would thon throw 
up an unhelpful error saying that tho 
setup could not be completed. 

1 triod everything 1 could think of 


Including connecting via WIFI, Hue 
tooth and even direct cable but they 
Just woulda connect Finally, after a 


few days of frustrating «Поп, visitor 
одати ma an iPhone which worked 
‘with his Exchange seevor 1o ano If 1 


‘could connect it to our system, 
Encouraged by this, 1 went through 
the set-up оп the iPhone, This wont 
smoothly until it eventually threw 
гр а message stating that tho security 
certificate was not verified and asking 
{FT wanted lo continue, This did not 
happen with the Galaxy phones 

"Finally, it all clicked. When the 
server i set up, а local security cer 
tilicato is created. In order for Пеш 
computers to connect, ther а soc 
rity excoption must be added via the 
Control Panel internet Options dialog 
or tho certificate must be installed on 
those machines, The Galaxy phones 
were gagging because the certificate 
‘watt prosent and wharo tho IPhone 
gave an option t continue without 
{he Galaxy phonon Just tanked wit 

The cure was very simple. Once 
each phone was connected to tho com- 
puten the овен could bo stall 
and tho soup thon went through as 
храмі Chalk that ono up to nux- 
perionce in my part! 

Tt is often the small thing liko th 
thut can blow a job's budget or make 
ife very ves for a serviceman, If 
T hadn't triod the Phone who knows 
how long it might havo taken before 
T concluded that it was a certificate 
этой 


Fantasy vs reality 

Social gatherings can be something. 
of wn occupational hazard for those of 
‘ain the servicing Industry. Inviati, 
nce aon becomes known 
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Items Covered This Month 


* Microsoft Exchange installation 

* Fantasy vs realy 

* A simple fix tor a lawnmower 

* Black & Docker leaf blower 
repair 

“Dave Tompson, runs PC Anytime 

n Christchurch, А2. 


someone raises a computer problem 
fd expects rection then and 
thee 

Many people soom 1o assuma that 
computer reple are ey and that 
osi robles can bo magically xed 
lh fant a fow well-chosen worda of 
Wisdom or, In severe cases, pust a koy 
Tro or two, Beara we don't havo 
rese up to our elbows or woar dirt 
eed overalls our work apparently 
fr ito value, 

Whon war much younger, {wanted 
to be an атай enger, Imagining 
шун! walking around in a spotless 
white coat and travelling o exotic 
ports o nap vut a dange vaiva rego 

o (or samo such) on the Concorde, 
And than ofcourse, thoro would bn al 
Those honosses who would admiro me 
for my шетше lst 

Jn ali, my ery yes as an avi- 
арене pnl маън. 
eremi deed irda ton ane 

fetching tried рии and le 
Banda ecewirtven from lore, and 
fighting claustrophobia while stuffed 


Shon 
ойле 
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chock wiring looms, Trips o 
to dolivar іста wore fld years in 
ndvanceand the likalilhood 1 would go 
on опе їп my lifotimo was about tho 
same ns winning fest division Lotto 
throe works in a row! 

аміно tho first thing tl starry: 

nd workexperlnmcn studonta at 
computerropalr workihop is that 
thoy can forget thoir fantasy of play- 
ing "Countar Striko” all day long Ina 
clean room on the lates and greatest 
computar hardware. Tho trath is, com- 
putar repal (and in fact any applies. 
repair) can bo dirty, dusty, occasionally 
Frustrating and often stress 

‘We usually don't soo tho latest and 
greatest hardware unless somoono 
Wants an deer be en machino built 
or repaired Instead. most of our work 
is dono on one lo 8-year old chunk 
complete with spider webs, mon 
droppings and a couploofceniimetros. 
of dust over everything. 

Many people only come to us as a 
last resort, usually aller family and 
friends have "bad а goat it”, and thoy 
are oftan grumpy. And even though 
They've put up with their particular 
problom for months, they now need 
көй "by 

On top of that, many think they 
don't have to spend much money 


ав Sica cu. 


mon to hn 

on think i 
anything very serious" (how would 
"hey know?) and "no doubt you guys 
will avo this dom in a fow minuto"! 

‘And then there's that old chestnut: 
“my friend/brother.in-lnw/coustn/ 
workmate, who knows all about 
computers, reckon it i the Пало 
anything you like here) and sald i 
should only cost [inset impossibly 
Jow pic hem] to б 

Those comments am all designed 
to apply psychological pressure on 
ч. I the customer's way of lotting 
us know that they expect the горця 
10 be done Immediately for next to 
nothing and if wo charge more U 
"hey consider a fair price, they'll 
complain bitterly about it After all 
musie. movies and software сап bo 
found fron on the Internet and since it 
doesnt appear to tako ong or involve 
much physical effort to fix a computer, 
lee that any repairs should also 
bo really cheap. 

"The “curse of the serviceman is 
that wa deal in knowledge and expe 
rience, Intangible commodities that 
some people have a really tough time 
accepting have any value and thus 
cost money. A plumber can charge 


5200 just to turn up afer hour bul if 


а computer technician dares charge 
that much to come ot and resolve a 
problem, watch ot 

OF courso, lin making it sound 
swore than tony is and unrealistic 
"ists anii few and far bn 
twee, However mo langer surprises 
me when someone walks 1n and tres 
it om, Аа for my job, Toan" imagine 
doing anything ee 


Another simple fix 

1 was contemplating the long gr 
in my backyard the other day and 
suddenly romorbored a valuable løs- 
fom T had earned while back. Eight 
‘months ago И was summer and п 
lewn can almost be seen growing at 
that time of year. 

My lawnmower is опе of those 
handy Auntralian-mado stroke and 
has Бона incredibly reliable. A» long 
ан you follow tho prestar instruc 
ahh 

ol box, t always start rt pull 
i fact, it had dono vo since the day Е 
ought И over хе yours ago. 

However, n one particular 
day afternoon, it wouldn't sar that 
hann 
lke hundreds of pulls nccompaniod 
by various curse, throttle tweaks 
and car priming pumps, l decided it 
was "mnt and set about nding 
out why. 

Now for those Australians have nov. 
seoncountered the word "munto", i 
‘wascoined by oficial for use in media 
rangs after tho fst Christchurch 
тийш, This wis because using 
that other commonly-used slang word 
ani 
frowned upon by our somawhat today 
Broadcasting Standards Authorit 
Fortunately. this now word can bo dt- 
rectly substituto for that other word, 
т. my описа јато. Or 
those munting varthquakos have really 
muniad my house, 

So thor it is =a powerful new word. 
Foel free to use it during tho courso of 
your own servico work, 

Now being a professional service 
qan. 1 would atomi t pair 
something without knowing every. 
thing about t No, disregard that an 
statement, 1 know next to nothing 
bout lawnmowers but being а Kiwi 
mele automatically qualifies me to 
have a go at fixing anything, Beside 
Tm n tained acit engineer; И was 
Ошу lawnmower so how hard could 
‘bar 


cone henna. 


1 began by removing the pull- cord! 
cover assembly and petrol tank, crimp- 
Ing the fuel linos Ба the process to 
prevent leakage, then undid the three 
bolts that secure the ор crankcase co 
ar and removed it. This Immediately 
revealed that the larga, square-profile 
rubber O-ring that surrounded and 
sealed the crankcase was crushed 10 
nothingin ons spot (ie, twas munted) 
and apparently had been since now. 
This breach could have finally le 
во, lotting alr in and crankcase pros 
sure out and possibly explaining the 
mower sudden reluctance to start 

Lawnmower ropalr is too easy, or 
so 1 thought 

After [etting my fingers do the 
walking, 1 wns lucky enough to find à 
moweesparo out that was open on 
а Saturday afternoon, Unfortunately 
TL wns вокна town and И was à major 
mission to drive thero afer that first 
earthquake o pet tho part nende 

Whun got there, 1 noticed the fr. 
away Took In the moworguy’s eyo 
When I tald him Thad found tho fault 
and was fixing it myself, 1 suddenly 
found myself wondering £1 look like 
that when customers come Into my 
computar pair shop saying much 


the samo thing. Т sincarely hoped not 
because his look was rather conde- 
sconding and I mada а mental note to 
Took further into i 

Back at the ranch, 1 replaced the 
gaskot, gave tho remaining parte a 
food clean and sealed tal back up. 
Then, with confidence borne of an 
accomplished serviceman, Т sel the 
throttle, primed the carburettor and 
pulled the cord, Nothing! A Tew more 
tweaks, pumps and pulls confirmed 
my profosstonal diagnosis; twas still 
munt 

Cursing, Isat back with a cold bover 
age and pondered what could possibly 
фо wrong. Was It Ihe carburettor? Or 
th coil? Or something ele 

Hitting the web, Hound an excellent 
Austmlian-run mowertepate forum 
{how lucky was that. And since 1 
couldn't locato any information on 
thin mower anywhere olo, 1 "donated 
money tothe sllw in order to downlond 
several pair nnd service manuals: 
Those proved tobe incredibly helpful. 

Unfortunately, after more (Шен: 
semhling, cleaning and chucking that 

м vacuum governor, throttle and 
carburettor wore all working as they 
should, ial didn't work, Munter! 


& Chargers 


For more information, contact 


SIOMAR BATTERY ENGINEERING 


N Phone (08) 9302 5444 or email mark@siomar.com 
| www.batterybook.com 


Siomar Batteries design and custom make portable Power Solutions 
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Т was about to chuck it in when 
Dad arrived to collect something Thad 
borrowed six months carter and had 
been meaning to get back to him. "Did 
you chock the plug?" he asked, with a 
Took that said you didn't, then you're 
an idiot, 1 had to admit it hadn't even 
cured to me 

Grabbing а spanner, Dad removed 
the plug and propped it against Iho 
plug guard, tiling me to try а fow 
pulls, And just ae he obviously ox 
pected (and as 1 now also expected), 
"ore was no spark, Eithor the plug was 
shot or the inductive ignition system. 
was fly 

‘OK, it was unlikely to bo tho igni- 
tion system but you have to cover all 
tho basos, While 1 fumed at being so 
Incredibly lame, we ducked around. 
"ho comer to the local auto-spares 
shop and purchased two plugs, ano 
fore spare. 

‘Afar replacing the plug, the mower 
"ed up on the Arst pall although it did 
run a bit rough forthe frst minute or. 
two duo to an overich mixture (a ro- 
wult af tho previous starting tempia 

The lesson is hat boing technically 
compotumt йонна". nocomarily moan 
Wo can automatically бх gear wo ат 


1WAS CONTEMPLATING THE LONG GRASS 
IN МҮ BACKYARD THE OTHER DAY 


not Биле with, Instead, It often 
causes us to overanalyso and miss 
the obvious 
Basically, wo need to keep tou- 
loshooting and repairs a» nimple as 
possible, starting withthe most obvi. 
ечи solution and working backwards 
to the lately solution, 
Y this manta would havo 
saved moan ontire aftornoon of munt- 
ing about. 


Leaf blower repair 
Биом Grr publier Leo Simpson 
тесу ruck trouble with his vener 
Abie leaf blower, Herr hl ногу 

‘n thùs orn ofthrowaway appliances 
itv tempting to do Junt that = throw 


ав Siow Cr 


something away whon it falls, But 
vim though a rephucoment appliance 
or power tol may bo relatively cheap. 
That lat always the bost course of a 
tion. And you may find that you cannot 
ay a suitable replacement anyway, 

T was eonfrontid by this dilemma 
recenily whan my Black & Decker leaf 
lower failed. It ls about 10 year old 
and had nover missed a beat until i 
failed, which In always tho way! 

in fact, on the last occasion 1 had 
шө it, | noted that It had become 
Teluctant to operate when 1 pressed 
tho start switch. 1 had put st down. 
1o a problem with tho start switch or 
perhaps thn brushes waro a bit worn 

Tho immediate challenge is how to 
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pull those tools apart, variably, they 
ли held together with tamper proof 
screws and those sorews are often 
dosply rocessed, So oven if you have 
‘ate of timpersproof bits fog Altroalcs 
т.2180, Jaycar 70-2038 or TD-2038, 
you often cannot access them in the 
esp holes 

‘And that was the situation with 
thie leaf blower, 1 had the appropri 
ate tamper-proof bit and could acces 
some of the screws. However, tharo 
Were somo that were deeply пасов 
and the access holos were too small 
fo allow the shaft of tho bit driver to 
reach them. 

Now the maker of hose appliances 
may think they are boing clover by 
using tamporproof screws but whan 
Applimces are essentially throw. 
away anyhow because normal servico 
charge mako ropaire uneconomic 
why rostrict-accosst Fortunately, | 
havo access to а decent bonch dll in 
"ha SILICON Cur workshop so it wax 
a minute Job to onlargo te holes la 
оной with a 12mm drill, 

That gave accon and t was than a 
simple matter lo move all the screws 
and split the casing In tho oven, thoro 
was no problem with the maln start 
witch or tho brushen, n fct, the mo- 
"or appears to bo very well made and 
thoro wan Tithe wear on the commit 


ted, the problem lay in tho 
spring-loaded intarlock switch which. 
їз смак by tho guard on the alr in 
takn. This guard con bo removed when 
thounit is converted toa leaf “sucker 

whereupon it sucks the avos into а 
canvas bag, 

Anyhow tho switch had become а 
little tend” and it was not closing 
properly, Now while intend to obtain 
A replacement switch from the Black 
Docker agents my immediato solu 
tion was to bypass tbe switch, This 
does present а safety problem until 
tho switch is replaced but in any case, 
"now that T come to think about It, the 
witch had been inoperative far some 
Timo and was effectively closed evon 
НЕ inadvrtently loft thn guard off 

he moral of this story is that you 
don't nocessarily have to discard ва 
"appliancelfit stops working, A simple 
Investigation and а quick repair сап 
moan that the unit still has many years 
fle in it My drilling out ofthe screw 
access holes riskod damaging tho све 
ing boyond repair but had nothing to 
lose and everything to goin. — 86 
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For THE No. 1 


DAD! 


SPEED TURNTABLE WITH SPEAKERS 


IW 38 CHANNEL UNF СЕ RADIO. 
WITH SCRAMBLER В CTCSS 


OPEN! ULTRASONIC WATER TANK 
параван» ПОЛА 


por 
E Ur. 


USB си Charger or 
ШАТ 


erri 


ое ини iare 


Better, More Technical "5:7. 


d 
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SHIATSU NECK MASSAGER WITH 
VIBRATION à MEAT 


To order call 1800 022 ВВВ! 


POWERED PC SPEAKERS. 


Binnes ber buckie 


DUAL CHANNEL UNF AUTOSCAN 
: DIVESH WIRELESS MICROPHONE 


. 


CormaniRV (general purpose) Mant 


Better. More Technical 


T'STAGE ВИЗУ AUTOMATIC 
BATTERY CHARGER 


UNDER CAR LED LIGHT KIT 
WITH REMOTE CONTROL 


уннун төнө TV Ф poto 


m „ 525 ean 


| wruusa rM moputaroR 
FOR IPHONE" AND IPOD” 


исм beo FM Modulator 


To order call 1800 022 BBE. 


Low Capacitance Map 


WWW. jaucar.corr. au 


am 
2 


Thermometer win Клуре 


Pocket Sized Non-Contact 
ipta Thermom 


Limite stock on sale тетт. 
— bed o oigo REP 


4. 


Better. More Technical 


/80 LUMEN а NODE LED LANTERN 


IW LED TORCH WITH SOLAR 
RECHARGING COMPARTMENT 


JAE SENSOR sje) 
D б.) 


Better, More Technical (12:22:22 To order call 1800 022 888. 


ACH IR GYRO HELICOPTER 


LED REMOTE CONTROLLED. 
‘OPENICLOSED SIGN 


КОШО 


WWW. jatcar. carm. au 


2.0h RC Twin Engine Model Jet 


USE CHARGED BOOK 


умму Min 002.119 US 2.0 READING LIGHT 


— or 


Better, More Technical. 


Security 


Automatic TOSLink 
digital audio switcher 

This circuit lets you add another 
ТОБЫ input to your home then 
те зумев Wh pave optical 
"TOSLink combinert аге avaliable, 
hay don't work 1f both TOSLInk 
Transmitters are active at the зате 
timo. Even If only one ts activa at 
a timo, those devices can degn 
tha signal, causing audible clicks 
and pops, 

"This automatic switcher instoad 
converts the optical signal to an 
осно signal und so does not 
sutor from these problems. I works 
‘slong as the connected devices do 
nol teams signal data whilo thoy 
ara stopped (but its OK Hf they leave 
‘ho transnlter LED on). 

"Tho incoming TOSLink optical 
signale are received by two fre 
‘optic receivers (Receiver! and Re- 
сам, The resulting square-wave 
signals pass to pins $ 6 of 1C2, а 
TAACIS? quad 2'way multiplexer 
IC. Ms pin 1 voltage determines 
which signal le sent to output pin 


Til рїп 1 is low thon tis tho signal 
a pln 5, from Receiver, И tho pin 
1 voltage is high, the solo 

jn pint, Im. 

Whichevor 
‘hen passus to TOSLink Transmit 
tert, which Is connected to the 
bone hole receiver input via 
‘thor optic fbr cable, 

"Tho input to select ls determined 
by ап ATTiny13 microcontroller 
(C1): When data я present from a 
ucoivor, the average output voltage 
Tevel Is around 25V (сеа output 
is a high-foquency: square-wave) 
‘When there ls no data prosont, the 
avorago voltage level will bo other 
OV or 5V, depending on whether ће 
transmitter LED ia an or o. 

To distinguish botween these 
states 1С1 effectively operates as a 
Window comparator, The data fam 
Rocelveriislow pass filtered usinga 
1062 тонногала ар eapacitorand 
is then applied to pin 1; the ADCO 
input, 1C1 digitises this voltage. If 
is betwoon 1-4%, that indicates 
there Is data present at Receivers 
output and so the micro sets its PBZ 


‘output (pin 7) low, selecting this 
Otherwise, РВ2 goms high and tho 
‘othor Input ls selected instead. 

A ‘BV tail to power the TOSLink 
rwcnivors and transmitters and both 
1Ся comes from ова» regulator 
REGI, which is itd with protec. 
tion diodes and уран Вие capaci 
tors Itis fod hom a 9V DC pluspack. 
Затем polarity protection diodo 
bi 

The power supply for Recolvert 
and Kocniverz ia farther smoothed 
by separate LC filters, so that noise 
from the other ICs борна. interfere 
with thelr operation, 

The software for IC1 is available 
for downlond from the Stucov Cre 
website (Islik audio. switch zip) 

Radion, 

Sealord, Vic: (80) 
ditor note: 1C1 could be replaced 
byan LMa39configuredasa window 
‘comparator, with resistors fo gener. 
ate the TV/AV thresholds and a pull 
їр resistor at its output. Note also 
that this circuit requises TOSLink 
‘receivers and transmitters designed 
for 5V operation. 
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1 ing, tho second resistance value is 


Sic und so o vto umor | 
ais as Ra V/ ас 1000 
mV PG When sot o Fait 
ИНТИМ 
Havent ki“ 000 зане 
prm 
Without additional circuitry. 
"ose readings are proportional 45 
3 
‘fading UV @ olor Tei 
Pines oblatis 
curent he ino fet 
Snc КА ad to opa constant 
volt acie the 1000 resistor t 
S 
Current р, tho current 
through Оп wil bo reduced by би 
sind umount V compensate ТЫ 
7 
Тшей aioe vnd n wil be 
дей боа ho айар 
Азоо МУМ. 1C2. Puppe 
ата ње thi rod ошто, So tht the cur 
Ба: м | mnl ds not vary wi 
WES pA, Normally thinoumom would | perature, ode Dr and 23K 
рата Howto tbe V. pin, ош ef tha R. | mince add hr арымы 
has °C and °F scales pin and through the snse reser, | compensation, as mantionas paler 
This circu displaya the tempers: | dovalopiog the голи voltage, | ‘The otter pole of switch St (Sta 
. secs tnoappropet cunt loval 
(полни) ова moving сой lado | Па исл тын Веста | by тсир во сигма“ 
nn | aor to ive a correct ar roading 
‘An LOI? cuente C | ow through PNP transistor Qi | forth iler 


ann The tenparatuetland voltage 
digital voltmeter could іно bound | 1000 nonse esto, spa etn оба 
по display th temperature rating | {C1 controls by pulling current However ho miim 
гд (nth tan place te | from Qr been | comes В ee 
n,, . that tha curteni ow 
sistance for 10m VC) amon, this alno Постанов Me baso | Ing through twi notar road. 
, | inp Thin moans that ts minimum 


terminal footing current source, | the sonso resistor increases: There. | roading is around бату dio to th 
а singlo osistor setting the |  yersoisalsotrucandso the ворон | voltage across tha 1000 resistor. 


an operator as normal, Th volta reprenent an error in 
Thin rsistr connecta between the | Tim 470k redator онин . can bo partially 

йыт and bw 1C var | roqurod minimum WA though | cancelled by adjusting Ia jc 
tor the trmsconductancn between | ICY and the ала ть providers | additional Curent te compensate. 


tho Ve and R terminals to maintain | small amount of local feedback for | Even so, the meter can never zero. 
sacr this resistor ot 45°C, | Qu. Tho 2210 "Miller" capacitor | Ia digital meter with a very high 

‘his rofrunco voltage is directly | slows changes in Qh’ impedance is used (say, ТОМО), Па 
proportional to the absolute tom: negative end could potentially b 


perature, varying by 2144V/*K | Тһе voltage across the 1000 | connected оС pin tooliminate 
% 

ава, This variation can be cane | by inserting a highor-valua resistor | То calibrate tho unit, adjust VRI 
called by adding a diode and rosis- | between ОТ collector and IC1's R | until 40A flows Irom the battery 


tor, giving a true constantcurrent | pim. Since virtually all the cement | iato 1С2 (measure using a DMM 
source, but these components ar | that aws through the 1000 resistor | connected in seres between them 
"otusedinihisapplicaonbecauss | must also Пом through this second | and aot to microamps mode). Then 


%%% | resistor the voltage across it is di. | switch to Fahrenheit mode and ad- 
to operate as a temperature sensor, | rectly proportional and determined | Just VR2 for 874A using the same 

The 1000 resistor sets IC's cur. | у tho ratio of tho two resistor method. М1 can then bo trimmed us- 
rent at 25°C to ваља + 100 = | "When S1 isset fora Celsius темі. | Ing VRA so thatthe correct ambient 
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PICAXE infrared remote switch 
for decorative LED light 


"This circu camo вош ана теці 
of mukinga decoriivolighouror10. 
I antri purchased in Vietnam. 
intensity white LEDS, 
pack and 10 4700 Fos 
Хон, Sinen à GPO was not readil 
coni, it was decidad to вие 
iton via IR remote control 

TRDI rocnivos tho ЗВЕНА pulus 
tram virtually any Infrared 
control and those аге bulferd by 
PNP transistor QI. Tho resulting 
signal is thon roctifiod with a di 
‘ode pump, which brings pin ol 
PICAXE microcontroller 1C1 high 
aftersevoral pulses from IRDA, This 
‘olay holps to reject spurious trig- 
ering caused by random pulum of 
Infrared light or noise from IRD1 
internal circuitry. 

"Tho micro is so up vo that when 
pin 5 (Pa) stays high Гог at loast six 
Seconds, pin 7 (P0) is toggled, turn: 
ing NPN Darlington transistor Q2 
оп ог off. Q2 switches 12V power 


to the lamp. The long delay is асос. 
porated so that normal intermilt 
Jhfrared rome control use won! 
accidentally trigger the anter. To 
turn tho lamp on or of, the remote 
ix pointed at the lamp recsivnr and 
any button ls held down for at loast 
six conde 

"Tho 0k rosistor nerous tho 10u 
capacitor discharges it in aro 
эзоп о thot several shart bursts of 
infrared won't Inodvertontly trier. 
Ihe circuit 

Linear regulator REGI and jts as- 
soclated Бурлен бае capacitors in 
usod to derivon +5 rall for КОЗ and 
121 from the nominal 12V supply 
Powur for IRD1 i furthar Пет by 
а 1000 eosistor and y capacitor, 
as its internal high-gain amplifier 
Sensitive to supply noise. Diode D3 
provides versn polarity protection 
For the entire circuit. 

When the lamp is on, onch LED 
draws around 20m for a total of 


"PICAXE codo or IR Swich 
Main. 
wo 


10-0 
T nae! Won ghteneck 
oo main 


eck 
o 

a ev 

fue so, 

Aino hen pheno 

т 

боео 

uq 

E 
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авот, This basic спеши could 
have other usos including mains 
switching with Q2 driving а mains 
tatad тоду with a 12V coll (in this 


tage the usual wiring, Insulation. 
and earthing safety rules must bo 
observed), 

Paul Walsh, 


Montmorency, Vic. (880) 


the orror introduced by ity base cur 
tent which flows through ICT and the 
3000 sense resistor only. 
Variations in IC% temperature 
coefficient and the tolerance of the 
1000 resistor will introduce further 


"Malcolm Sharp, 
Berala, NSW. ($70) 
Editor's notes: higher 
tor for Q1 (eg. BC359C) will reduce 


sin transis- 


inaccuracies but these can be mostly 
eliminated f that resistor is placed 
‘with 2000 or 5000 multi turn trim- 
pot wired as a rheostat. This is thon 
adjusted to give сотто readings at J 


both ends of the scale, 
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Sinco publication af 
160 Recording  Playba 
їп June 2011, sever 
asked i it would be possible to add 
"s "phantom mie powor" circu 
"ho interface, so that It could be ured 
wlth balancod electra microphones, 

ч challenge, as this 
phono neers a power 
supply of botwsen 21V and 48V at 
up to Sm, Two such microphones 
would typically need 24V ata com. 
ined current of toma, 

"The logical way to generate this 
voltage from a USB supply lino in 
tho US Recording Interface s to 
‘uso а simple DC-DC converter. But 
avon with a conversion efficiency 
of 100%, this would mean И would 
draw up to bad This is roughly 
‘qual to the rest of tha Бомис 
circuitry and would take the total 
current to above 100mA (the maxi 
mum allowed for "low-power" USD 
devices 

With the DC-DC converter circu 
shown, tha efficiency ls about 02%, 
resulting in а maximum converter 
Current of about dom This gives 


Phantom power for the USB Recording Interface 


im total current from the 
USB of 13010079, which s ac 
врше provided the USB Racord- 
ing interlace is connected directly 
10 ono ofthe PC's USB port (or via 
а powored external bub). 

‘So while t's mot idoal, мото pub- 
lishing the circuit hom for Whose 
who particularly want to provide 
phantom pawar for balanced electret 
microphones, t uses ап M 
controller, with inductor La wound 
on a small ironsdust toroidal core 
{вов circuit for winding detail] 

"Tho output of thy converter is 
approximately +24V and this is fod 
Via kn resistors to the four ive" 
input pins ofboth microphone input 
connectors, CONI and СОМ, Those 
ВО resistors replace the original 
тока resistors which were on the 
front of the Interface РСВ, connect 
Ing each of these points to ground. 

"Ibo now ВЫ resistors сап bo 
added under the board, with thelr 
other ends all connected together 
So that they can be wired to the 
converters output. 

"Tho converter could be assem- 


Mod опа small pleco of уати) 
г matrix board. With L1 fat on 
the board, tho complte assembly 
should bo amali ой o ht be. 
Tow tho main PCB indo th USR 
Recording Ince: If switching 
mole provos a тав, try М 
ing би conver or mounting tin 
perio motal сме. 
"ати, you don't wish 
to bud a Sede convertor, you 
boula simply uas tres 218-1 
SV alkaline batterio, connected sn 
Зи о provide about 27. This 
ould thon be fd to aach pair of 
ай гойо an described above. 
No on/off etch woul be needed, 
as сштеп! would aniy be arawa 
from the tris when elec 
microphones wero connected 10 
косе CONT and CON 
Арап Hats the need ta place 
the batteries every year OF two, the 
Only ather drawback with hi 
ch i that you'd have to build 
ıe USB Recording Interlace nto a 
largor cate, аз there ia not enough 
‘oom in tns original case to tive 
oV batteries 

Jim Rowe, 

Sacs Cim. 
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SLL.) In 
=: К Пси 
"Postie" annunciator indicates 
when you have mail — 
/ о Е 
away when “snail mail” arrives. I's ОУ and so the cathode ON ЕЩ 


own a Tong driveway. When mall — bulow lts gato, Tha SCR 
goss Into the box, the unit boops Ühusturnson,allowing а 


"089 cumentiofow through ۹ 
Which stays lit until EDI. The 4700 тыі [D 
A microswitch ls l tor limita thle to around 
malen which iw triggered by a lever — 15m. Sinon SCRI 
farm attached toa Пар over tho slot — LED saya it until pu 
{ano adjacent diagram), Tho figu" — prewed, br 
is mado of a exible, springy mato iho trigger switch 102 drives an inverting amplifier 
Hal such an thin stool or plastic pin З of а (а 585 based on NPN transistor Q1, which 
that the Пар can be easily pushed timar) ia rely pulled low viaa controls IC3's reset Input [pin 4), 
back triggaring thoswitch whichi — 10nF coupling capacitor. Ths starts which is activelow. So when 102. 
wirod to the maln unit via a length the timer which is configured in output is high, IC i beld in res 
"fiume cab monostable modo. le output goes Tha rest of th time, КЗ оње Пала 
‘On the main circuit, ono end of high for about sighi seconds, as at around BASH, as set by the two 
tho switch is connected to ground determined by the LSMQ tosstor — B2küresistors and 100nf capacitor, 
Wwhiletheotherend has a22k0 pull- and 4.7u capacitor, then И goos I drives а small speaker via 1004F 
up resistor to the positive rail. This — low again, ready for another triggar © capacitor 
nd is also coupled te tho cathode pulso from th switch. The result is that when the micro 
/ ͤ ¶ Ä triggered, the speaker omit 
the circuit i powered up, thls cor ers two other 555 timers (С and а series nf short beeps at 5859, 
pueitor charges to around 9V. ICS) Ма diode D1. These both un Вот apart, 
When the switch contacts close, in astable modo, fo, ая oscillators., A. J. Lowe, 
that pulls the positive terminal of dete at around 1.28, with Bardon, Qh 


ntho a duty cycle of about 90%, a set by 
oli tho TOKN and 100k resistors and 
king и current path, 104 capacitor 
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i$, WE KNOW that the Ultra- 
-D amplifier modulos described 


cope, 
living in small home units and those 
who havo to worry about sound levels 
annoying their neighbours, 

"Bul why not listen via a good раје 


зисо сме 


If you Can't afford a high fe 
amplifier and loudspeakers. You can 
still have the best possible hifiisound, 
with this headphone amplifier ahd a 
set of hightquality headphones. 


[BVI NICHOWA МЕЊА 


ip to know just how good it ist 
looking, Our new headphone amplifier has 
ii nal manner ¢ a performance virtually the same 
amplifiers that calm to havo top benchmark 20W Class A Ste 
performance. In most cases, t Amplifier (May-September 2007) № 
Tits or no performance data to prove distortion at 100mW is lower than that 
spending upwards of $1000 CD and BluRay 
headphone ampliar we'd want — players. So essentially what you hoor 


MEAN | 
| Ce 


: m 
— A 


ie what Is recorded on the CD = no 
mom and no ини, 

"This. project dons not supersede 
the Portable Hondphone Amplifier 
for MP3 Players (April 2011) since 
that one le small, light and bana. 
poworod, That dosi was intended 
far uso "on tho yo" and to give much 

‘sound than normally avalabla. 
iPods and МР players 
This now headphone amplifier 
will also drive 80 loudspeakers and 
has a musie power o4 28W for both 
channels driven, This is moro than 
‘adequate If you have reasonably of 
flent loudrpenkars in your study. 
office or bedroom 

Wie housed in a Бајан 1U stool 
vues Just 210m wide, domum high and 
125mm deep and is powered by an АС 
plughack (no 230VAC mains wiring) 
‘The interior of the слив is Aled by 
the PCB which accommodate all the 
components. There js no other wiring 
to dos just assemble the PCB, Atit into 
"he cane and you're finished. 


Circuit features 
Fig shows the block diagram ofthe 
unit while Fig2 shows the complete 
circuit, оока идо, doesn't itf That's 
partly because it shows both channels, 
t can bo split into two sections, with 
the preamplifiers and power sup 
on the lefthand side and the power 
amplifiers on the righthand side. 
"The preamplifier foreach channel is 
hasad on throe op ampssothroo LMBS3 
dual op amps are used. The preamp 
‘configuration is a classic Daxandall 
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ir Itin кР! LI 
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design. The preamplifier is inverting tor УЗ, As a result, tho residual nose 
"wd has a gala rango from zaro to 18. Mevel Is kopt low a the Tow gal set- 
The reason for such a wile аде In tings most commonly required. Like 
gin is that wo have to provide for a a traditional proamplier, ts gan can 
Targo variety of headphone impodanc- — goall tho way down to zero and up lo 
as andl venaltivilln. ва headphones — some fixed nub, in this can, 15 
төштө a much lower voltago swing ч» of this circuit 
for the same power compared to 60082 Sirve from а linear 
phones. Driving ВР headphones fom  potentiomator, which gonerally have 
CD player (typically 20 RMS) may superior tracking compared о log pots, 
Taqui à gain of 025 or lose whi malvo “log law 
using 0006 phones with a line level potentiometers actually uso а dual 
gal (0.775 RMSor sometimes les) — linoar taper and so thoy don really 
ould rei a pain a several tines, havo an accu og sponsi 
The Baxandall proumplifor ci The two power amplifiers on the 
has the advantage thot it varies Надала righthand sido of the circuit am loosely 
accorlingtotheantngofpolntiome- baad on thu 20W Class-A Amplifier 


Main Features 

* Suis ва - 000 headphones and ear bude 
Vary low Фото and noise 

* Plgpac powered (vo тага wiring) 

* Shortcicul protected 

* Canalo drivo fient on loudspeakers 


о), 25m (воо) 
THD: 000065, ТАН 2092 2209: bandwidth 

Signat-o-noie ratio: -11398 unweighted 204 27k» 

Frequency response: 40.1548, гоне 2diz 

Channel separation: 7308 @ Ute 

Maximum power: 4258 (80), 3W (10), 15 (3201), BOW (8011), 80mW (6000) 
‘Class-A power: 18 (ва), 36m (160), ng (220) вон (6000) 

Musie power: А2507 into 80 both channels drven (ae text) 


srran 3011 з 
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55 HI-FI STEREO HEADPHONE AMPLIFIER 


Fig the complete circuit of the Hifi Stereo Headphone Amplifier: The servo preamplifier section is at upper le and is 

based on throe low-noise dual op amps ( lable gain of 0-13 depending оп the vetting of 
rs are shown a right amd these di 

regulated power supply isa lower le 
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but with smaller output transistors 
and heatsinks, Tho power amplifiers 
invert the signal again, so the uni 
outputs and inputs aro in-phase. Since 
thara is so much gain available in tho 
preamps, he power amplifiers operate 
at unity gain io, 1). This improves 
‘the noise performanceand maximises 
the нени factor, keeping distortion 
‘excoedingly low evan with поа ће. 
‘lll output transistors, 

Because the headphone connector is 
ајас socket the outputs can be briefly 
ort circuited Ifthe plug is inserted or 
‘omoved during operation. As 
the design incorpo 


[un 


lances The 
40000) load de, 


Fig THD ин with 
т 


protection to prevent any damage 
Our noise and distorti 

quoted at 100mW for 8-320 and 25m 

for 6000. With efficent head pho 

this is enough to generate very high 

sound levels. For most headphor 

a typical listening level 0.5501 


Common mode distortion. 
By lowering the gain, wo gota higher 
nis ond but we 
also increase the possibil 
‘mon-mode distortion. This can reduce 
the effectiveness of a high feedback 
actor so thatthe distortion reduction. 
(us to the feedback) Is not as much. 


as would otherwise be the case. 

‘While the diferontial input voltage 
isthe voltage between the two inputs) 
of an amplifier operating in closed 
loop modo is very small, bath Input 
voltages сап sil have large swings, 
‘specially when tho amplior is bo- 
le, signal common to 


tot gt 
Fort онан аты, tho 
common mods volle би pul 
slg ewig de bythe cod 
Ton an va uni ain die 
Com mode ual amplitudo i 
ui ante opt lal aap 
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ide, which for our amplior can be 
— Typically, 
Jl common mode signal canda 
14V RMS, comman mode distortion 
can become the dominant distortion 
wennn maring йа performance 

"Tir edm to "Early fct in the 
input transistors (named afer Jam 
М Early of Fairchild Somiconduc 
tor). This ls caused by the affective 
Widin of the str basu junction 
Varying with йз collectortuso vot 
э oe ite. wikipedia.org ik 
Hany fc). 

Tithe common mode voltage is arge 
enough the resul is modulation of the 
input ans beta wnd is md 
tho overall тегу the amplios 
"hee non innate cannot be cr 
recie by native ец lace hoy 
wean in ври tage 

"The solution e 10 e an inverting 
ampli, s wo ave i his cae; Їй 
noninverting input in connect to 
ground and so Не Inventing input i 
Ха чилі round" on regis 
f thn output vet Thin configura- 
Чоп hasse йо common mode voltas 
that ea sr from common mode. 
distortion. To mala power mplior 
denen wn retrace 
network in the samo manner aa we 
‘would with an op amp In hc, come 
топ made отцов in op amps can 
fr reduced using tho sume method. 

“Tho main advantage of ho Ine 
yurting vonfigurotion ia tho Input 
impedance lov, aa Витина by 
the rotor font wignal sour o 
thn inverting input, For good noi 
итле. le value munt be low 
minimising is Jobson Nyquist 
tral oy thi cn pee 
Ampli provide the amplifiers wi 
low sou impedance, eo tmt 
problem: 


No driver transistors 
Myou compare the amplifier circuits 
to our previously publishod amplifier 
designs such as Ihe Ull-LD Mk or 
20W Clas A Amplir you will nd 
iii 


йт) Mk: ampli- 
Ner, this design uses 2-pole frequency 
compensation. As a result, he head- 
phone amplifier has particularly love 
"listorton at high frequencies. For 
detailed explanation ofthe advantage 
bf 2-pole compensation, refar to the 
article published in the July 2011 i 
suson "Amplifier Compensation and 
Stability 
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Tno main differen is that the two 
quib rst a viel 
fom the voltgyamplifetion sage, 
{wth no driver лиге in bewoon. 
Än thin caso, ћесар currants quie 
ll dan to the relatively low power. 
owe can getaway without tho driver 
ago as Jong as ha output transitore 
Tavo a good bota ue 

in tiia cum, we aro using road- 
iy available TIPS (NPN) and Праз 
{ENP} bauen, atid at ЗА and 
40W oach; mom than enough for our 
monda. Thay havo an exelent bota for 
{power rant 
‘Wi and 25 


How it works 
Lats start with the preamp stages 
and since both channels ar identical, 
‘wo will just describe the left channel. 
Any RF signals picked up by tho input 
lads arv attenuntod by a low-pass filter 
consisting of a farte bead, в 1000. 
resistor and а 100pF capacitor. The 
ferrite bend acta like an inductor 10 
block RF, The signal ie then coupled 
vin а 4700р capacitor to pin 3 of op 
amp 1С1а which is configured as a 
voltage follower. This provides low 
Source Impedance to tho preamp gal. 
es comprising IC2a cen 
id fd to the following 
vin а 220 electrolytic capaci- 
Ti large value ensures good 
response and avoids any distort 


ing input of IC2a (pin 3) vi 
control potentiometer VRI 
осту capacitor. This capacitor 


ensures them la no DC lowing through 
Vit, which would otherwise couse a 
crackling notio when it is rota. 

1C2a buffers tho voltage st the wiper 
of VIEL ta provido a low fmpodanco for 
inverting amplifier 1226, 1С2 has a 
Tied gal of 14.7, sot by the 1000 and. 
BON rosistors. Tho 100pF feedback. 
capacitor i there to Improve circuit 
stability and duce Воин 

ive. 
Volume potentiometer УНА ls part of 
the feedback network fram tho output 
from ICzb to the Input atthe 220) 
capacitor (from pin 1 of 
ICza & Cab form a feedback pale with 
‘ho overall gala adjustable by VR, 

л ‘rotated filly anti- 

V output is connoctod 
кысу to Vb wiper. Thus IG2b 
ix ble to fully cancel tho input signal 
(а thoro ls zoro продале from 
output to the wiper) and the sult 
i silenco (no output signal) from the 
preamplifur. 

Conversely, when VR is fully 
clockwise, Vs wiper is connected 
directly to the Input signal, which 
is then amplified by the maximum 
amount (147 mos) by IC2b, At in- 
termediate воде, tho signal at the 
"Wiper is partially cancelled by the 
mixing ol tho po ned (input) 
and invertod (output) signals and the 


progresses ва VRS и varied provides a 
чан lo law gin curve. 
1С1 needs input protection 


‘Becauso the headphone amplifier 
may be turned off when input signals 
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1 РОВ, code 01909111, 188 x 
emm 

ı1 1U half rack case (Atronics 
4905) (орбопа) 

1 12V AC TA or 2A plugpack 

1 Токо dual gang Inoar 16mm. 


1 POBmount red swliched ROA 
socket (СОМ) 

1 PCB: mount DC воски (CON) 
1 PCB-mount 6.35m stereo jack 
socket (PST) wih extended 
pins (Jayoar PS-0190 or 

‘equivalent (СОМ) 

1 PCB-mount ight-angle SPOT 
mini toggle switch (51) 
(Altronics 81320) 

2 M205 PCB-mount use cis (F1) 

1 M205 1A tast-biow use (F1) 

6 PCB-mount 602 bee fag. 
вала (Elementi Ordor 
Собо 1624501, Jaycar 
 HHBSOA, Alronics H0637) 

{870-220 insulating washers 

{670-220 Insulating bushes 

2 plastic former bobbins (Jaycar 
lee Alronice 15305) 

12m length 0 Bmm diameter 
палећи copper wiro 

1 26mm length 25mm clametor 
hoatshrink tubing 

8 PCB pins 

А МЗ x mm machine screws 

6 M3 x 0mm machine stows 

TOMS ruts 


18 M3 fat washers 

«мэ Nyon nuts with integral. 
washers (Jaycar HPOISO ог 
M3 Nylon nuts and washers 

1.35 x 15mm section of n plated 
tee leg, cut rom a in can tid) 

1mm black plastic LED clip 
(Jaycar HP 100, Alronles 
H1547) 

1 knob to sut VA (suggested: 
Alronics H6213) 

ЗВ DIL sockets (optonal) 

2 smali ferit beads. 

1 260mm length 07mm diameter 
tinned copper wire 


Semiconductors 

3114833 dual ow noise op amps 
(161463) 

17812 postive 12V linear 

мао (REGI) 

17912 negative 12V ine 
regulator (REG2) 

2TIP31 ЗА NPN transistors 
(O11, 023) 

2 TIP32 ЗА PNP transistors 


(Q10, 022) 

28328 PNP transistors 
(926, 020) 

286338 NPN transistors 
(09,021) 

686549 NPN transistors (03-04, 
8, 015.010, 020) 

1080559 PNP transistors (01-92, 
05-07, Q13-014, 017.019) 

18mm blue LED (LED!) 

а 14008 1A diodas (01-14) 


4 BATA2 Schottky diodes (015- 
018) (or use BATAS, Alronice 
Cat Z0044) 


11 220, 25V oloctroyic 
4 474F 16У gero 
ae 16V electrolyic** 
2 A7ONF MKT. 

2 150nF МКТ 

7 1000E МКТ 

3 100F МКТ 

2 6l0pF COGINPO ceramic. 
2 220pF COGINPO ceramic. 
4 1000F COGINPO ceramic 


Resistors (0258, 1%) 
410n — 2600 
22200 
6 1000. 
4680, 
2470. 
Фаза 
4220. 
6108. 
8120 (1% or 5%) 


* For driving speakers, upgrade 
tho plugpack to 12V AC 2A, the 
fuse to 2A and tho power supply 
Cüpacitorsto4700,F 25V (damotor. 
‘тит, eight domi, og, ғишт 
GarooUasE105C). 
“Low ESR 105" types canbe usad 
JL air diameter s no more than 
8mm for 22047 and em 
tor 220). 


м present, ICs input transistors 
тап be subjected to relatively high 
voltages; up to 23V RMS or maybe7V 
peak-to-peak This will not damage 1C1 
Immediately but over many yours, it 
could degrade the performance, This 
la because normally very little curent 
owe through the op amp inputs and. 
o the metal traces within the IC are 
‘thin. enough current passos throu 
"ho inputs (Sm ar more), “metal mi- 
gration" can cause degradation and 
Ultimately failure. 

For that rasan we have included 
small-signal Schottky di 
Dit to protect pin 3 of Cla (and D17 
® Dia for pin 5 of IC10) when the 
unit is switched off but a large signal 


[uro 


is applied. They clamp tho voltage 
at that input to within 40.3V of the 
supply ralis under normal conditions, 


preventing current бом through the 
ор amp input transistors should their 
Junctions bo гене: Бам, 
So ifthe unit is off and tho supply 
o zero, the input voltas will 
ary limited to 203V, 
"The BATA2 diodes have been care- 
fully soløctod to clamp the ор amp 
input voltages appropriately without 
having so much leakage current that 
they will Introduce distortion into 
the signal (Schottky diodos normally 
have a much higher reveree leakage 
currant than standard silicon diodes). 
For more Information on protecting 


op amp inputs, see Analog been 
tutorial MT-036, "Op Amp Output 
Phaso-Roversal dnd Input Over Valt- 
te Protection 

We also tested DATOS diodes (АЈ 
tronics 20044). Those have slightly 
higher capacitance when roverso- 
biased (10pF compared to 7pF) and 
a significantly higher reverse leakage 
Currant [002A 15728 С compared 
To 758). However, tasting shows no 
measurable Increase in distortion with 
those in placa of the BATA2s so they 
aro an acceptable substitute. 


Amplifier circuit 
Low-naise PNP transistors Q1 & QZ 
ae the differential input pair, with the 
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"Thi view shows the fully assembled PCN. 
mo vihor wiring = you us assemble the board and 


Intl in the cabo, 


Мано of Q1 boing the non-inverting 
input to the amplifier and tho base of 
Qd boing the inverting input, Q1's baso 
le tld to ground by a 0100 оніме (10 
match the 0000 source lmıpodanc at 
tho bave of Q2) and is bypassed by 
a 1005 capacitor to reduce high 
frequency noino 

Tho signal from tho proampliier 
is fod to tho hase of Q2 via a 18KO 
feedback ronistor, so that thu amplifier 
works in the inverting mode. ВО is 
the lowest valua resistance that IC2b 
can drivo in parallel with its own 
feedback ино 

PNP transistor QS operosa a dm. 
constant current source (0 45V = 2200) 

ed the Q1/Q2 Input pair. Noga 
feedback for current regulation. 
provided by another PNP transistor, 
io, Qo. thas a bootstrapped collector 
current sink (hwo ТОМ тойгу and 
VATI capacitor), во that it operates 
Consistently 

NPN тали Q and Q4 form a 
current mirror for the input pair, with 
петинен to improve Па ос 
curacy. Any difference in tho current 
through QU and Q2 must thon fow to 
the base of NPN transistor QU. So Q1- 
QS form the transconductance stage 
of the amplifier: 

Together. QU and Q9 form a Dar- 
lington-liko transistor, configured as 
a common-omitter amplifier, PNP 
transistor Q7 acts axa constant currant 
sourco for its collector load, soure 
Ing about 15mA (взу = 430) Qo 
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provides current. regulation 
Fondback for Q7 an well as Q5 

The овор and 220pF capacitor. 
between QU» collctor and Q's baso, 
Together with the 22k resistor from 
thelr junction to the negative rall, form. 
tho 2 ele fiqunncy compansation 
scheme mentioned sarl. Together, 
transistors Q7-QU are tho voltage am. 

ation sage 


multiplier. 
Awoon Q7 and Q9 js Q10 which 
functions a» à рк multipli to set 
"he quiescent curet for tho output 
transistor Q11 012, Q10 is mounted 
on theback of 11's het so that ts 
junction трапнага tho output 
loge Thus, ils Va wacka that ol the 
output transistors (071 and Q12), s0 
tho bas voltage varies to compensata 
for changing output transistor to 
perature. koping the standing currat 
Through them more or Ies constant 
Vit le usod to adjust this curn, 
while tho 2 2k resistor prevents the 
Tis from becoming excessive if VR2's 
wiper goes apon circuit, a t may do. 
While t s being trimmad, А 47i 
capacitor files the bias voltage, im- 
proving distortion performance when 
the output voltage swing s шге. 
‘Tho reulting bias voltage sapped 
betwee the bases of output transis- 
tors О (NPN) and Q12 (PNP) via 
û stopper resistors, which prevent 
parasitic oscillation, Each ‘output 
beagle, has о 000 emitter resistor 


Va 


(two 1.20 resistors in parallel) which 
helpa to linearis ће output чао and 
stabiliva ho quiescent current, 


Current limiting 

While it's always a good idou to plug 
and unplug the headphones while tho 
power switch le of, we can't rely on 
That and wa don't want the output trans- 
itor о blow whon И happens. Thare 
foe, both Q11 and Q12 nro protected 
against overcurrent conditions. 

‘QU is ситети о һесаш 
the 15mA currunt source (Q7) sote а 
maximum limit for Ив base current, 
According to the TIPS data sheet, at 
25-125C, the maximum collector our 
Tant will be about 125; well within 
its safe operating area (SOA коа отд, 
as the short-circuit ls brief, 

Q12 is more of a concern because 
QU can sink significantly more than 
TsmA. The ЗО asistar at QU col 
ctor ultimately итв how much 
current QU can sink as follows, ОН 
maximum collector current is around 
TI2V-07V) + (ока + 22k0] = IMA- 
debe maximum current gain gure i 
around 165 (according to the 80338. 
data sheet), so the maximum Q9 can 
ink is about 165mA. Hence QU is a 
BCS (a BCS49 has а continuous col- 
lector current limit of 100m. 

However f this much current were 
sunk from Q12 base then И would 
fully saturate (turn on hard), exceeding 
its SOA and possibly causing it to fall 


FAN Io an 
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‘These binders will protect your 
copies of SILIGON CHIP. They 
feature heavy-board cover & are 
made from а distinctive 2-tone 
groon vinyl They hod 12 issues & 
wll look great on your booksholt 


* 80mm internal ich 
+ SILICON Сир logo printed in 


{okt coloured ce 


ird herman, wih — 


Q25 and D7 provens this, Should tho higher im tho amplifier has 
ж Buy tive and get thom postage | current flow through 012 collector а slightly буне чарот 

foo! miterjunctionexced 2A (within is ЗОНЫ (seo lg) 

Fist ACH NU Goo м acros eiae, For ВО operation, thare ls a vor 
Керү пи а Ду A XOB = 12V. slight rolLaff at tho hight 


liis Chip Publications WV їр, tho M mae pon 
РО Box 130 deer e ere ا‎ 
Collaroy Beach 2097 Srnittar Junat woning Qia ily, the gain is me much as 40.1340 at 
real (02} 99803285, о О | Mk by o boyon thmt necessary ТНК 


GP dea а que Yor GT | C) yas 24 pos trousk D7 and podan 
te ac all our ampliar dapu 
sing his typo af ouput RLC e 
Output RLC filter Шой by Novia Tl) hav ruch 
1 Tho output Altar isolatas tho ampli- 8 response with 
ШЕРҮҮ? amplifi "uit is al 
р Power supply 
1 output stage, we can gota 12V AC plugpack plugs into an 
1 igi Tes induc i ri DC сик CONS) ATA 
1 
1 
1 


160 and 320. This devi 
small asto bo percepi 


Une tnis handy frm Nunc 


Q Via. О мышын : 


АТИН rater than ВАН or 10H). — fuse protects the plogpack in 
We can thus use a thinner gauge wire Божей fault or overi 
which ls slightly oasior io wind, for be power swik 


— proventing апу 
oupling to nearby signal track 

he incoming AC is hala roc 
d by diodes DI & Da, with threo 


[ереен 
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On metal flm capacitor for RF and tho positivo rall (os present inthe 20W 
switching suppression. The resulting Class-A Amplifier and tho Ultra-LD 
10V rails (nominal; under light load, MK). This is not necessary with а 
Closer to 220%) aro rugulatod 1o 12V — gulud supply and If prosent, it 
using terminal regulators REGI A delays Oho operation of the constant 
REG current sourco controlled by Qs by 
Sowhyamwemgulatingthesupply several hundred milliseconds at 
for the whole device rather than jus switch-on, This would have caused a 
tha op amps? Essentially tis because Поці thump from the headphones bad 
tho amplifiers draw so lile power it boon rtalsed 

when driving headphones that thoy Diodes D11 А D12 [D13 & DM in 
"might as well run off tho regulated — the right channel) nre also important 
tails, in addition, the ши d — forproper switeh-onbehaviou While 
Supply ripple in пон because of the the 212V regulated гий are already 


"halfwave rectis (rather an 1000). protected to prevent the positive ril 
Therogulatod supplyrallsgivenlower Irom going negative and vico vursa, tho 
hum and појео figure RC filtered supply rails for the валу 
amplifier stages can «til suffer from 

Switch-on/off behaviour this problem unless extra stops are 
The circuit has been carefully de- takun: Tha's bocausotho filter resistors 


signed to avoid loud thumpa from the isolato the capaci 
hondphonoe when thounitisswitchod diodas D4 & D 

on от off. With a power amplifier, Without D11 and D12, the postive 
this is usually taken came of with an Bllered ral could be briefly pulled 
‘output muting relay that ls also used — negative and this would cause an 


for speaker protection. Since this am- amplifier output excursion. 
plifar has а low power output and a e different positive and nega 
limited output current, а protection tive rail filler resistors (100 and 470 
relay Isn't necessary respectively] allow tho positive rail 


That is not say that you won't hear 10 come 
any thumps at ail. That will d 
in part, on the efficiency of your 


э more quickly which also 
md. helps achieve a clean switch-on. 
oad. Together: these details allow the am- 
phones However, any thumps you do plifers to operate normally Just mil 
Fear will be very slight. Tissconds afer both filter capacitors 
This has partly been achieved by аге partially charged, 
removing the capacitor which would — Similarly, diodes DO & D10 clamp 
Typically bo between Gt base and the КС fler supply for the op amps 
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A laltaize 1unit steel case is 
‘tee to house the assembled 

iphone Amplifier PCB. 
PI nest month ha all the 
‘onstruction and settingup 
pos 


{nthe preumplifer Without those, tho 
opamp Input transistors may become 
wach revers Шина at switch on, 
causing supply current to flow into 
the AC-ooupling capacitors and again 
causing а thump to bo generated. 
Finally, the 1k resistor In pal 
with DIO dischargos thu op amp nogo- 
tvo supply rail fastar than the positivo 
tall wian power is remavad. Th op 
amps are prone to oscillation han 
their supply capacitor is mostly di 
charged and this can cause а "chirp 
een h With the ThA dischan 
ттш. this chirp e made very a 
and oon eliminate enliroly 


Increasing the output power 
While the circuit ae presented is 
apable of driving loud 

small changes can usefully increase 
tho power ouput. I the 2200, filter 

capacitors are changed to 4700P, it 

Increases the current they can supply 
before regulator drop-out begins. 
Also, a 12V AC 2A plugpack can 

be usod in combination with a higher 

rated 2A fuse. Thìs increases the avall- 
abla output power a little more, The 

THDAN vs powor graph (Fig) shows 

the performance whan both modifice 

tions are incorporated. 


Next month 

Next month, we shall 
construction dotals and describe tha 
setting-up procedure = 


UltraLD Mk.38 2007 
Amplifier Modules Pt.8 


Power supfilyisvauiescent current adjustment 


This month, we describe the power supply for 
the new high-performance Ultra-LD Mk. 
and adjust the comp 
s on building it into a 


НЕ POWER SUPPLY circuit ix input terminals fac the back of the ре y. Is based on 
tical to the Ultra a а toroidal maine transformer (Т1) 
40V windings and two 15V 


ndings are con- 
OVAC conte 


in thls configuration, the two 
output connectors line up 
power supply sockets а 
fer, simplifying the he A shows the circuit details amplifier, 
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o^ ол 
ПН: power supply is based ona оцда! transformer (TY) with two 40V windings and two 15V windings. The 
үө 40V winding drive bridge recle BET and six 47001 filler capacitors o produce the 237V rail 


7wo LEDs aro connected in sarias & Muting Modulo" (described next next You willed to band thair lend 
swith 1.2402 SW current-limiting resis- month), while the 30VAC output is — down by 00“ so that they fit the PCB 
чин across these 157V supply rail, сотай io tho "АС Sense" input of pads withthe tab mounting hole lined 
‘howe serve two purposes: (1) they  thismodule. This latterinputlsusodto up correctly. Attach wach regulator to 
provide a handy indication that power quickly disconnect the speakor when the board using an M3 x ium machine 


[урген оп the supply пыль (ог when the power goes aff, 
It Ismot present) and (2}they discharge thumps. faking care not lo got the two diffrent 
the filter capacitors when the power typos mixed up. Solder tha loads aftar 
is switched off (seo warning panel) Power supply assembly the screws have been tightened. 

Tho two 15V windings are also Start by checking the PCB (code “The LEDs can now be installed. 


connected together to provide 30VAC 01100121) for defocls such as hairline Those sit flush against the PCB with 
emteapped. Those drive bridge cracks or under-etched areas and те. the lat side of tha lenses orientated 
rectifier DI-D and two 2200uF filter pair if nvcossary. as shown on the overlay. Follow these 
/ shows the parts layout on withthe two 3.3kN 5W restore. Those 
%%% the РСВ, Begin by tting the two wire should be stood ofthe board by about 
/ 2mm, to allow ће alr to circulate 
to derive regulated =15V supply rails tinned copper wire (1mm diameter is beneath them for cooling (uso a card- 


to power «preamplifier edule, better but you may ᷣ ( 

%% four "Tho two S-way sew terminal con- 
able as an output along witha ЗОМАС 1N4004 diodes [DI-Da] orlentating — nectorsare made by dovetailing2-way 
ouput. The +20V rail is used to power tham as shown. and way blocks together. Bo sura to 
"he "Universal Speaker Protector Tastallthetwo Sarminal regulators 80 those assemblies with the wireentry 
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capacitors are mounted with 


F 
Е 
and remain lit until the 47004 capacitors discharge after 


SO LEDs indicate when power la appli 


holon facing towards tho ndjacont edge 
atthe PCN 

Tho two Sway terminal blocks 
for tho 57V outputs can thon go . 
Alternatively. ted of Bing those 
blocka, you cam solder tho DC supply 
Jens directly to tho PCB pad И wl 
Doug tot opie 
modulon. 

"The биле Quic Connect (apade) 
ternal ue next оп tho lint If you 
шешш Count connector, m 
ply push the pina through and solder 
thin in place, t will take a while o 
heal the connectors so that the solder 
ч чиба", However, be careful motio 
vendo it, e а soldar сош “wick”. 
through tho hol and onto the spado 
wen 

iyo are uning 45 chus spade 
lugs inate sere them down guy 
sng Mac tows mt an 
Washers ме Fig If you cart gel 
"inglended chasis ge eut one ede 
f double-sided ls 

Finally, В. the electrolytic capaci 
коп staring with the o ZO, units 
amd finishing withthe larg 47001 
чий». Be im ta опаа them cor- 
тошу amd make sur that thoy e 
"sh with the PCB 


Cabling 

The new plugin connectors on 
tho power amplior modules make 
installing and removing them much 


24 бакох Cu 


susie than before. However thoy also 
‘oan that you havo to crimp tho laade 
to he уши бирге the wirin can be 
pem 
ou can buy a specia tol to erim 
the pina but їз expense Th aol 
the pina with amali 
he carly oldun ha 
posed wiro to thom bore pushin 
th З pins into the plastic shell y 
Re pina ano designed or wies with 
up to Lamm conductor diameter 
TRANG] and 3 1mm outer diametr 
This iyoqulvalont tø heavy duty hook- 
up wire and Is quite ndequnte forthe 
power supply wiring For tho speaker 
Sting tl perhaps a ite thin but 1i 
S nunt provided hy wires 
{othe speaker protection module ме 
Kopt aly shot 
To wire the plugs, rat cut the eres 
to length and strip about Semm Кот 
tho ands Rast the wire tn the channel 


within the pin, thon uso small pliers 
to fold tha small me ound the 
охровай conductor. Tho larger tabs can 


hon bo folded around the insulated 
partion of the wire and compressed. 
о hold the wire in place, 

You can then apply a small amount 
ofsoldar io each crimped oit, hating 
1 for a few seconds unii the solder. 
wicks into it. Ту to avoid getting any 
solder on the outside of the рїп or it 
‘may’ not fit into the plastic shell, 

‘When all the pins are crimped and 


Ä 
S Quid Comeon aro warara i 
the power supply PC bonr, 


побеги to the wires, push tho pin 
into tho roar of the plastic connector 
shells so that they click into place, 


Chassis assembly 

Wu plan to provide detailed Instruc 
tions for building completo еа о, 
Мк Stereo Amplifior in a future 

sue. In the meantime, here aro the 
"nl detalla for those who wish to go 
it alane or build a basie mono power 
le 

‘The chassis layout is Important to 
achieve tho stated performance, to be 
‘ure to follow these instructions, In 
addition, safety is of the utmost Im- 
portance, especially for mains wiring 
"ind chassis earthing. 

Basically, the amplifier module(s) 
and the power supply (along with 
the transformer] must bo housed in 
ап анод metal case. This must be 
large enough to provide sufficient 
‘oom Dutween the transformer and the 
апар Ват modules to avoid hum oou- 
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‘Altres they are solere 
be separated from the hi 


1 PCB, code 01100111, 141 x 
Bomm. 

4 зму PCB-mount terminal. 
‘blocks, 5 Qmm pitch (Atronies 
P2035A or equivalent) (CON 4) 

2 2-way PCB-mount terminal 
‘blocks, 600mm plich (Aronia 
P2034) (CONS-6) 

З PCB-mount or chassie mount 
граде connectors (Alronics 
Ho004) 

Ма х 10mm screws, ots, 


4 Ма х 0mm tapped Nylon spacors 


35mm groon LED (LED?) 
1 Smm yollow LED (LED2) 


Capacitors 
6 4704F 63V electrolytic 
2 2200, 25У woe 
2 2204F 16V olectrolyie 


Resistors 
23.40 SW 


Parts For Complete Stereo 

Power Amplifier 

2 Ulta-LD МКЗ amplior modulos. 

Ut МЕ poner вру 

1 speaker protection module (о 
"bo described next month) 


1 300VA tranaformar with two. 
AOVAC 300VA windings and 
two 15VAC 7.8VA windings 

4 35A 400V chassie-mount 
bridge rector 

1 white insulated chassie-mount 
РСА sockat 

1 fod nsuiatod chassis mount 
РСА socket 

210d and 2 black chasis mount 

ipenker terminal (or two 

‘double speaker terminals) 

1 токо dual-gang log 
potentiometer with suitable 
nob (optional, for volumo 
control) 

мз and МА screws, washers 
а nuts for mounting bridge 


mus 1 vented metal case, 2080 ‘oct, PCBS and heatsinks 
150mm 0.7mm diameter tinned rack mount or similar size (approximately 2m) 
copper wiro leg, Alronics H5047) ind heavy duty vie 
4 chassis-mount IEC mains (approximately 2m) 
Semiconductors input socket with fusehoider Shielded wro kor Input signals 
17815 ТА 15V postive linear (Use Altroncs P8324 for approximately 2m) 
regulator (REGI) recommended case) Speaker cable (about 0.5m) 
17915 ТА 15V negative incar 1 M205 БА fuse Heatshrink tubing 
regulator (REG2) 1 mains-rated power etch (ed. Fuly- insulated 6.3mm spade 
а TNAGOA ТА diodes (01-04) Alonics 842434) ‘crimp connoctors (about 20) 
pling. I's also critical to use shielded Youwillnerda2UordUexadeep strong to support the weight of the 
abla forall the audio signal wiring. rack-mount metal case (or a similar heatsinks and the transformer. Good 
fe, between the input connectors and enclosure) 10 fi a complete stereo ventilation is also important and ide 


amplifier module(s). 


amplifier. 1 will need to bo quite 


ally there should bo vents immediately 


wurm 2011 ов 


Fiche how to wire the 
rds oaa ela сме, Mal 


звог and malas site are fly Insul 


tht spose ral е 
Eos 


surrounding the heatsinks 

The power transformer and IEC 
connector should be mounted towards 
the back (olthar In the Iofthand or 
righthand rear corner), while the am- 
plifor modules can be positioned on 
either side af the case, пег the front 
The power supply board can thun ft 
botwsen tho amplifier modules, with 
its 3570 outputs lind up with the 
supply connectors) an the module(s), 

Hs also vital to include a loud. 
speaker protector module (not shown 

panel overeat 

protection module can 
be mounted towards the centre-ear of 
the chassis, while tho RCA input con 
rectors can be mounted in the opposite 
‘core to the mains input- 

"The volume control is optional but 
most constructors will want one, un. 
Toss they aro using an external pream- 
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lier No Input switching is shown 
оп Рудо but this will be « feature. 
(sith mote contral) ofthe full terno. 
amplifier to be featured ltr. 


Checking the wiring 
Fig20 shows the wiring connec 
tions. Make sure that the chassi 
securely earthed via the mı 
be sure to Insul 
terminals with heatshrink sleeving, 
Flg.21 shows how tho oarth luge are 
secured (othe chassis using an MA x 
Ттт serow, a lock-washer and two 
nuta, Make sure that heat loads aro 
securely crimped or soldered to these. 
Tugs before bolting them to the chassis. 
nce you've done this, use a multi 
meter to confirm the earth connection. 
You can do that by checking fr con: 
tinuity between tho earth terminal of 
tho EC socket and the chassis. 


igi the chamin sarih pot 
itil ac shown bere. Two nuis 
Are usd репа lc e 
‘tomb in place, Make vore that i 
forma a god 


‘Testing the power supply 

Onca the assembly is comple, 
check your wiring very careful. n 
parlcult make ze tat BR's pos 
tive and negative terminals connect 
to the corret terminala on the power. 
supply board. 

now time to check that tho peer 
suppl is functioning corey but st 


зйсопонрсотаи 


Through The Power 


Adjusting The Quiescent Current 


The qulescont curent Поніпо in the output stage of each 
power ample ia Italy adjusted by stating 680 SW ro- 
Sistors in place of e uses The voltage across one resistor — tus 
Is hen montered апа итро VAT acpuslad tor a reading of 
957 - equralent to а quiescent curent of TOMA. 

Tha ваза way о connect the resistor is о "ow tho 


wins in a couple o spare M205 tusos, than di holas 
in ho end caps and solder the resistors n place ав shown. 
The original uses can than Бо removed and tna "подно" 
fuses dipped то place = tee phot. 


a warning: te metal strap that runs 
from the Activo terminal to one end of 


thease has 2307 AC ont You should 


the EC rocket with а 
Jaycar Cat, PM-a: 
To check the power supply, first 
maku pio that tho supply wiring i» 
disconnected from tho amplifier; That 
done, apply powa and chock ho vari- 
fous DC outputs. You should be able 
го clone to 27У on CONI К 
on CONG, «15V on CONS 
ıı CONS, 
W you don't yel the correct voltages, 
switch off immediately and chock for 
Wiring and component orrors, 


"Testing the power amplifier 
Each power amplifier must Бобой 
‘with GAL ай resistor in series 
‘wits fuse clips Thos are рыу 
{olin tho сити through thn output 
stago to about mA И thoro ina fault 
inthe module that turns the output 
transistors on bard This protects tho 
‘output transistors from damage but 
will quickly 


initially sot the quiescent current. 
‘That's done by monitoring tho volt. 
че across one resistor and adjusting 
атро VR fo give a reading of 05V. 
(equivalent to a quiescent current of 
aout 70m. 
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Tho овом way to connect tho 
бай safely resistors ls o soldor tham. 
across two blown M205 fuses. If yon 
don't have any blown fuses, you can. 
purposefully blow some by connecting 
Thom dirwctly across а pownr supply. 

hon just a mattor of drilling holes 
in tho ond caps, bonding the estar 
Jon to go through thom and soldering 
thom in placo, 

"Th two modilld "fusos" aro then. 
clipped Into the fuse clips on oir. 
idw of ho modulo ~ яно photo: 

ach amplifier module ls now ready 
for toting 
STEP 1; chock that tho safety restore 
aru installod and that thelr loads can't 
short to any adjacent parte (note: do 
NOT connect the loudspeaker to the 
amplifier during this procedure), 


DANGER: 
HIGH VOLTAGE 


High DC and high AC vollages 
aro prosentin Часто The power 
"Supply uses a total of 80V AC and 
the amplifir power supply ralis 
эге a total of 114V DC. Do not 
touch any part of the amplior 
Circuitry when power is applied 
‘otherwise you could get a sovere 
lect shock. 

The мо LEDs onthe power sup- 
ру board Indicate when power s 
present. I hay ara alight, the power 
Supply and ampliler boards are 
potentially dangerous, 


STEP 2 connect a DMM set to volts 
across опе of the safely resistors (al- 
lipitor clip lands are extromaly handy 
in this situation). 
STEP 3: turn trimpot ҮКІ fully anti- 
clockwise, This can tako as many м 
25 turas but it will continue to tum. 
төп so. Many (but not all) mult tur. 
trimpols click when thoy aru at th 
"stop. Ifin doubt, check the resist- 
эстон it- it should bo about К, 
hat tho power supply 
is об and that the ter capacitors aro 
discharged (LEDs ol, thon con 
Па? supply to tho modulo. Chach 
thatthe supply polarity ls cort, th 
"viso tho amplior will be damaged 
when power ls applied, 
STEP $: apply power and chock the 
voltage across the бай пон, t 
should bo Inss than 1V (it may jump. 
around a bit). If tho reading ls over 
‘10V, switch off вой and chock 
for faults 
STEPS: using an insulated adjustment 
tool она smali fat-bladod serowdriver, 
slowly adjust tho trimpot clockwise. 
not to short any adjacent 


voltage should stabilise 
tise. Continue until it reads around 
0% Ht may drift a little bul should 
he quit steady. 

8: check the voltage across the 
amplifiers output terminals (le, across 
tho speaker tominals) u should bo 
less than 250m. 

STEPS: switch of, walt for the capaci- 
tors to fully discharge (LEDS off) and 
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(G: in tuturo issues, wo intend о ascribe а low-noise вео preamplier board (above) ih remote volume. 
Jy подно version ol 
Jy пом To latior upos 


оп. IE ho roading is moro than en, 
readjust VRI anti-clockwise to bring 
iback bolow this Agura. Tho stability 
ї such that И should stay below this 
figuro but it's u good idoa to chock 
That completo tho 
rent udjustimonts No 
if you wish to гере 
cedure (in, with the BAN гөм 
you wil first have lo reset VRI 


latch up when 
burn out the safely resistors 


Troubleshooting 
M bor а fault in tho module, a 
likely symptom l. either excessive 
voltage across tho заћи resistors or 
tho amplifier output voltage Is pog 
near one of the 257V supply rail 
T this happens, switch off and walt 
for the power supply capacitors to 
discharge. That done, check that all 
tho transistors are properly isolated 
from the heatsink. 
this chocke vut, 
amplio 
The power supply can iti he chasis wil e 257V вн тајног 
lied with the supply connectors па two power amplior modules. put stage (Q10-Q15) is left unpowered 
Naw check the voltage between th 
bases of transistors Q10 & Q11. This 


pply power to the 
without iho fuses or мау 
Та placo - iv, so that iha ou. 


replace thn safety resistors with GSA the ũ n, should be close to 22V. 
fus sary readjust trimpot VRI о bring the ` If this voltage is foo high and you 
STEP 10: connect а DMM sot to volts Voltage close to this Ваше. can't ce it with the trimpat, there 
ross one of the 010 SW emitter I sagond ideato recheck thisresis- could be'a fault In the Vy multiplier. 
resistors % (Q16 and associated components) or 
STEP: reapply poworand checkthat idling for an hour or so with the lid am open circuit between t and the 
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paw cc s 
edema er e tara te 
пека e а aere t ana e ne виша 
EMEN з 
rore со 


typ has bon usod in that location. bost approach is to Brat cut tho body of 
9 a faulty component away from its leadis. 
Making repairs W's thun justa mattor of grabbing thom 


Ifyou пані to remove a faulty com- 


ө at a time with pliers, heating the 


Module described in тө July 2007 Is- 
"nue of SILCON CHIP wil prover this 
"rom happening, Ts device nol опу 
‘quickly disconnects ha loudspeakers) 
In те event ога OC output fau but 
miso providos muting at wwiich-on and 
‘wef о prevent audible thumps. It 
эво includes ап input ог ап opllonal 
отроги sensor o басом 
Joudspoakerte) # 1ha output singo hot- 
nk risos above a preset temperature. 

"Tho f dotan ol his товоо loud. 
speaker protector wil be published 
Pod month 


solder Joint and pulling gently until 
the lead como out, 

Once the leads have been removed, 
us a solder suckor or vacuum do- 
Soldering tool о clear the holes, SÈ 
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Mixed Signal Oscilloscope ВИ samplon мы 10и томот 40 n 

+ Signal Generator * nara 10 E sk MA 
www.cleverscope.com 


Mixed signal with protocol decoding 
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o New Melbourne Electronics Event 
pe Now Australia’s Largest with a 


< 
27 World of Test and Measurement Solutions! 


в 2-day technical 
Mount & Clrcul 


ven from 14-15 8 
Contr (along 
conveniently located loss than Tan. 
ly centre, wth 
mt you will seo every соон 
will we In Australia a s oat, measurement, servicin 


rector, ABE Pty Lad). Д which 
has Increased In size a tract oven larger 


growing supi 
ка Industr 
sed suppl 
у for our markt 
hibition i free to all 


New Generation Circuit Board Plotters 


ares a paste dispenser, matie milling depth limiter. ‘This 


LPKF introduces threo new me- typing. it fe 
"bo machini 


with different feature sete ni which applies sold 
Electronex. absolute ato material 
en, Јене modol, tho Proto- includes cision as is 
15-positlon automatic tool change and microwave applications 

automatic milling width adjustment, Aside from the new S-Serine Pro- 
neeurately machining alow 

uit hoards. he Prolo- 
Jine ProtoMat S103 imbedded Logic Solutions 


Mat $43, will handle drilling. depan: 
eling and most structuring jobs. Tha 
yar is, forengraving tt is idoal 
housing h омей 


The lop 
allrounder in Rapid PCB Proto- fastus a vacuum fable and pneu- 


wo Saicow Ciar sliconchip.com.au 
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Zs Rohde & Schwarz 


Next-generation 
ZNB and ZNC 
Vector Network Analysers et work analyzers 


On display at Eloctronex will bo two 
new Veclor Network Analysers fram 
Rode & Schwarz. 


RAS ZNC / RES'2NB vector network analyzers 
ЛАЗА: to porta tar pni components 10 


THORS ZN апо and superior МР ir tow ports spine components 
mid-range vector network analyser It 0856 
is a general-purpose Instrument that 


ia deal for uso in component produc . 


nobile radio or wiraless 
ıs as well as for production Wigh performance 
? Upto HO yam rango = or vot oching es 


Convincing practical features 
pellen at арине, т paver свила 


DES 
мерон and fourpor version for феи сопли 
feoquency ranges up to 43 GHz and 

"ace. 


Include 
rig 


stay make eal for challenging 


applications. 
The RAS ZNC le a low-cost ver 


of iha RAS ZNB, They look the sama, 
but the RAS ZNC ls only avallable as4 
two-part version for frequency ranges. 
up to GH 

You'll fid Rohde к Schwarz on 
tand COS at Electronex 2011. 


ROHDE&SCHWARZ 


Your Reliable Partner in the Electronics Lab 


ІРКЕ ProtoMat E33 


барале of POD or on ce 
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302001 а two-part compound ЧАИ lor use in automated mixing and dispensing 
и Пену, fame retardancy and equpmen. 
Te third new product, 5220 


tompouno tis ped 
best allround icone res excellent exit and a 
Ро range vater resistance, t offers yetanother di 
newly develope sion to Electro 
те fast cure ad j wit 
The won "m 
"arma properties, ElectroluDe e Impres 
range ol resins il torm pat of tha pro 
а ое exc at Electronex ts yeu 


Make new connections 
at Australia's 
New Electronics Expo 


+See the latest in 
Component 


+ New technology and new products 
to improve your bush 


+ Over oo Exhibitors with the latest 
ideas and innovations 


+ Plus the SMCBA Design & Manufacture 
Conference 2011 


www.electronex.com.au 
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'SOLARKING | Monocrystalline 12V Solar Panels 
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24У 180W Monocrystalline Solar Par 
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Approved to ASINZSS033 for grid feed installs 
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USE Mini inspection Camera 
{620mm Neck) 
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LED 10W 12VDC Cool 
White Flood Light ваа 


White Flood Light 


LED 10W 12У0С RGB 
Flood Light wa, 
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|Load-Froo Adjustable Soldering 
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LED 50W 24VDC Cool. 
| White Flood Light емее 


"eere Pe 


ти mm | 
fuss m ка 

шиша Hum pm 
uis Bem 3 
шшш» Баз EA 


euim 
pr. 


| SATKING Digital Terrestrial Meter 
E 
Eur 


alee Sm vt Sn 
MD wre cane 


[-- 1 Mem 
окт мук 
ШЕЕ a 


u 
|SATLINK Satellite Meter ^ sue, №9896 
‘ime re Ai 


nd mee mE E 


(Green Energy Saving Powerboard 


зх AW 200-250L MW 12У0С Water Pump 
men | TIVACIDC Led Lamp 


5mm Outi 


LED MR16 1W Cool White 
JAVACIDC Lamp. 


30 Piece Tochniclar 
[Adaptor Kit 
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For on-line ordering and other products see our web site www.rockby.com.au 


Upgrading an By NICHOLAS VINEN 
Ultra-LD Mk.2 amplifier 
to Mk.3 performance 


This teensy PCB lets you add the vital modifications to an Ultra- 
LD Mk.2 amplifier to bring it up to Mk.3 performance. We are 
doing this so that all those people who built the Ultra-LD Mk.2 
from the August-September 2008 issues will not be too annoyed 
with us for superseding it with the Mk.3 version. After all, we 
want to keep our readers happy and content! 


м Sucov due silconchip.com au 


ig: the upgrade board circuit Q10 is the new V, 
multiplier transistor, with the voltage across И adjusted 
bby VRA, Nest, the 2200 resistor and parallel 4700F 
capacitar ars connected between the driver transistor 
iors for faster output transistor switch. And. 


ad 
rot Foc 


finally the rm 2 3k rior orm 
стю Потапа предан sae 
in board, providing increased pen 


"be dio band while пая sai. 


TES 2 urn bond ar 
"ho now components, i. the Var 
multiplier transistor (QUO) the new 
driver mitte arrangement 
and ров compensation Alior. A 
{nw othar changes aro mado by Pla 
Äng components directly on the board 
Tie upgrde board ia mounted on the 
nts via tho Var multiplier tram 
тані wimd to pad on Ihe ma 
Була leads. 
anges to upgrade 
an it M 20 Mk 3 standard are: 
(I) Tiwo of the Thermal rk diodes in 
the bas voltage generator are replaced 
With an adjustable Var multipl 


Towing quiescent current adjustment 
and prov 

The const 

also changed о 680 for coro bi 


Tay The two diver miter resistors are 
roplaced by asingle rosistor, bypassed 
фу a 470n¥ capacitor. This speeds up 
output transistor turn-off and s0 n. 
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jtroquency distortion: 
(2) Tho 100pF Miller capacitor con- 
tnd имен Io collector of Qo 
нй he base of Q8, is replaced with 
two творе captors and 2340 
тыш. Tha replaces tha single pola 
Compensation scheme with à pln 
fiat far mare apan lop уйа аі 
frequencies 
{4 Tho оф capacitor goas from 
Aou по 1000p P, which reduces 
Glatrtion and Фабия Би reponse 
‘t vary ow audio frequencies. Here 
Slightly improves th signal-to-noise 
"ato 
(Tho a20p input fiter capacitor is 
incre tà 4.7, for mom обесе 
RE tering 
(5) The ори Alter inductor and 
Capacitor values ee increased, In. 
proving agenti Bold cancion 
Ad thos lowering high-frequency 
distortion further. 
p 


Weed Length 


A 
в 
© 
0 ‘Som 
E 
[3 


Incorporated 
while the 
nent replacements on the mala PCB, 


Construction 

"Tho fist stop to upgrade tho am- 
lier module is lo assemble the 
Upgrade board, Thi is built on a РСВ. 
tid 01209111 and measuring 20.5 
e. 

Begin by ting the four resstors 
Cheek each ons with а DMM set to 
Ohms mode buforeinstalting i. Fol 
low withthe two ТВОРЁ polypropylene 
capacitors, thon M ihe 470m1 MKT 
Capacitor and тро! VRI. Tho lator 
should go in with its screw terminal 
Tho right sido ofthe hoard soo Fig. 

That leaves Q16, tho ВОЗ rans 
tor, It should bo soldered to the top of 
tho board, with йз metal tab facing 
away from tho norost odgo and with 
itx Toads just protruding through tho 
bottom of the board by a millimetre ar 
буо. Saldur on pin, than ensuro itis la 
straight before sodoring the other two. 
‘With all thro Tende soldered, bond i 
around tha өйдө of tho PCI until На 
lends fom а ^J" shape, as shown in 
tho photo 

Nowsolderlenglhsof wi Нор 
markod "A" through "G". Tho length 
required for each wire ls shown in 
Tablo 1. 


Modifying the module 

Ifthe module has alroady boon In- 
salle In а chassis remove it. Undo. 
th six screws holding the transistors 
to the heatsink and separate the PCB. 
The silicon rubber washers сап som 
times “stick” so you may nood to gently 
pry the transistors of the heatsink 
Remove апу silicone rubber washers 
that are stuck onthe heatsink 

‘Now mark out and drill the extra 
mounting hole shown in ig (for th 
Уак muhiptier transistor}, it goes 
tho samo place whether you are пар: 
ping the heatsink or drilling right 
Through; In ether case t is between 
"he fins. 
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Fig: the locations 


removed entirely and 
‘thers are replaced 
with components 
having different values. 


Tabelle 


Ал wo stated in the UltreLD Mk with some watar and detergent and e same procedure to remove the 
construction article lat month, you Weave the Вона to dry 
s lubricant sich as Кого и where you can't 
Hing or tapping Removing parts ich as tho inductor 
cloar tho swart — While tho heatsink is drying you and tho capacitors, tho вом method 
cally during the сап make the necessary changes on 1s to "rock" tho component out. Hoat 
tho main amplior PCH, This involves one of its lauds and gently pull it up. 
Ts ован to start with a small pilot removing and in some casos replacing on that side. Tho component will bond 
dell and slowly wolargo the hole to — componente ‘ver slightly as the lead i withdrawn 
Чи, You can ether drill the hole o — This can be a lita tricky om a bya millimetre or two. Thon heat and 
2.5mm and tap itor an М3 thread, or double-sided PCH with plated through pull up the other sido, bending tho 
justdrllaamm hala right through and holes. То remove a тонон, out one of component over in the other direction. 
uso a longor machine scrowand a nul its leads close to its body, thon grasp Корва a fow times and it will T fre 
between tho heatsink ins. therslstar with pllersand gently pull of the board, 
When finished, de-burr it using omitwhileestingthe ũͥ ũ ů—r the component has been re- 
‘Tange dell bit and check that the — derside of the board. should ome moved, the holos must be cleared of 
Surfaco of the heatsink is perfectly out easily after a fow seconds; if aot, solder before it cen be replaced. Use 
Smooth, Then wash the ail residue ой let the board cool down and гу again, solder sucker; heat the рай for a few 


о ^ м and Cote (1%) Band Code (1%) 

а 1 Ted red red brown "od rod black brown brown 
3 ‘range orange brown brown orange orange black lack brown 
а 4 red red brown brown Ted rod back back brown 

8 1 brown tod brown brown brown red black black brown 

a 4 blue grey black brown blue grey black gold brown 
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ESSE 
Ti el dig wath herbe ona lei 
tn i th ame place earn whether ат oim to tp i 
fr not you ae del to 3 зона and then us an М tp seat 6 
Sl righ thro the beatae then you den need о e а finishing tap 
inn mum] machine screw edm 
fecum the Vat molior amit 


secondebeloro ung oen alte 

‘Sidr td elde chum work 

фен whon tho p и right up against 

[seed dde m 
itremoving the solder tom teup | ee Фатыр 

pert dnt lat lo ply | Zao вазе 

Be tame mehrere da ср» | awe IF act 

nd Tto hole sl backed oven 

Partially no). ndd somo бивао [TP NA 100 

фе pad (thia also adds flux ond lps 

tha solder ow) and thon try ngain. 


cing DOM and DQi ада sharp 
Making the changes. Batey Ent weten ован А 
Here are По chenga you nse to (ио) окуш ома ономе 
mal Bo mhi nat 1a touch any ihe sactan бићима d cus. Check 
Plastic componens (ер, capetion] thal the vie at aithor end am not 
Wi the song iron vids dog canned tig a DMM on continu 
2. They ме shown on e са буш 
dings of ig TP Ё move the 1000 resistor dle- 
a ct the top layer tack con- ely blow Qa. 


‘PCB Etch Tanks, Heaters & Aerator Pumps 
Thermometers 
immonium Persulphate Etchant 
PCB Drill Bits (HSS & Tungsten) 


STEP 3: remove the 1000 resistorcon- 
nected to pin 3 of Q11. 
STEP & remove tho 100pF 100V са 
pocitor near Q9. 
STEP 5: ifthe current rosistor value is 
пова, replace it with a er resistor. 
STEP remove tho 2204F 16V capaci- 
Tor and replace it with a 10004 16V 
capacitor (you may need to bond the 
leads of the adjacent resistar a lite 
for it of), 
STEP 7: romove the зоре. capaci 
for and replace it with а 4.7aP МКТ 
‘capacitor (do not make thls change И 
you will be driving the 

"high source 
Than 2200]. 
STEP 8: remove the Inductorand wind 
па new ono with 30.5 turns (rather 
than 25.5 turns) of 1mm-dlamater 
‘mnamelled copper wire Wa published 
detallsd Instructions on how to do 
this їп last month's Ul u МЕЗ 
construction article. тшм bo wound 
and installed with the correct orienta 
ton, м shown on the overly You can 
полио tho Inductor bobbin if desired, 
STEP V move tho 1300F 400V ca 
pacitor and replace it with a 2208 
‘otal lm capacitor (280/400V DG or 
250V AC). 


Re-attaching the board 
Whon all those changes ar oom- 
plot, reattach th board to th hen. 
fink Thi in bont done by лави 
ho machina serowa through ho tubs 
ahn 
Ther and then screwing ach tana 
tor o bo hoatsink with а couple of 
turna fore tightening hom ай чү. 
‘Make suro that tho silicone notat 
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7 POB, codo 01200111, 20.5 
265mm 

1 kn 25-tur vertical нтр 
(RU 

1 10H aiccored inductor (or 
^ pot core bobbin and 2m 
of Imm diameter enameled 
copper wire plus а short 
length of 20mm diameter. 
heatahrink tubing) 

26A, 65A or 7.5A M205 tast- 
Бон tuses. 

1 60cm length wirewraping wire 
ута or lg duly hookup 

1 TO-126 or TO 220 Insulating 
washar 

1 МЗ x 15mm machine serow, 
M3 at washar and nul 

1 MG x 10mm machine serow 

Semiconductors 

18130 ТА NPN transistor 
(оте) 

Capacitors 

1 1000) F 16V oloctrolyte 

1 4700F МКТ 

-220nF 250/400V DC or 280V 
AC MKTIMKP 

14 0, MKT or ceramic 

2 \в0рЕ 100V Polyptopylono. 
(Босну stock code 36350) 


ing washers aro all aligned properly 
before finishing the job. 

Tho upgrade board can thon bo fit- 
"nd. Start by soldering its wire "D" to 
to thu pad оп the main PCB adjacent 
10 01, labelled ^D" on tho overlay 
diagram (Fig). The upgrade board 
i than secured to tho heatsink, with 
tho component sido up and Q16 on. 
tho bottom, using an МЗ х 10mm ma 
chine serw, fat washor and silicona 
rubber insulating washar (TO-126 oF 
70-220 siza). 


topped, usoa 15mm. 
screw and feda nut betwoen 
the fna using small plis. 

With the upgrade board firmly 
tached to the heatsink, re-check the 
isolation of all transistors. To do thls, 
remove the fusos and sel your DMM 
15 Ohms mode, Measure between the 
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Tace of the heatsink and the nearest 
fuso clips on either side, If ho read- 
ing is lens than several mogokms then: 
one or more ofthe insulators has been 
punctured or is improperly installed 
‘and must be fixed 

You also need to chock that Q16 is 
properly isolated. Todo this, check the 
oslstance between the heatsink and 
the rightmost lead of the the 33082 
asistar (tho one closest 10 Q16). This 
{oo should read very high. 

You can then set about soldering 


the appropriate pads on the 
и РСВ, Thosw are labllod with 


ponding to the pads labelled 
A-G оп the upgrade board, Wires A 
d Hie soldered о vias, which have 
"inough exposed copper for solder 
dbeslon (thoy аго essentially small 
padn). Wires C, F and G али soldered 
to nowempty pui. 

"Wir Е ls soldered to tho battor 
most load of tho 1002 1W resistor. St 
that wire buck a bit further than the 
others and wrap It around the resistor 
Jad before soldoring It in place 


Alternative upgrade method 

J is posible, though not recor 
mended, to Instali the upgrade bou 
Зи ан he nood to detach or drill the 
ишп. In thin caso, Q16 is mounted 
оп th tab of Q10 or QUI, using tho 
Same serow on otn vor i 
ИШ quld), The disadvantage of 
this approach (state extra thermal 
resistance bovem QUU and o hoat- 
fink means that the thermal trick 
îs inlerlor and so the quescentcumnt 
is not та wull controlled. 

IT you do decide to takn this ap- 
proach, Bt a rectangle of Insulating 
ater to the bottom o the upgrade 
PCB (og, prosspahn or plantie cut 
from a takeaway container or “blister 
pack"). This can be held on using сас 
Betis. Others, the bottom of iho 
PCB could short against the top af tho 
10004 63V capacitors 


"Testing and adjustment 
With all the connections mado, the 
amplior сап bo tasted and 
cent current set, as follows: 
STEP 1: wind trimpot VI [on the 
abe board) fully anti-clockwise, 
Since this is а 25m trimpot it can 
take many turns befor it isat its ond- 
stop. The screw normally continues. 
dotum once rhe end has boon reached 


but you should hear so lick with 
every revolution. 
STEP 2: remove the fuses (i installed) 
and replace thom with 080 SW чайну 
esters. Those can be soldered to 
blown fusos as shown in tho Ultra-LD 
МЕЗ construction article lsewhere 
in this issue, These then plug straight 
into tho fus-holdar 
STEP3: wiro up the supply leads to the 
nodule; be very careful to get thase 
ight or damage is likely once power 
is applied. Those voltages are high 
‘enough to be lethal (especially the 
{HOV or so between the positive and 
negative rails) so you must be care- 
ful to avoid touching the wiring and 
fuseholders while power is applied ta 
the board. In fact the safest thing to do 
isto avoid touching the board at all. 
STEP 4: connect а DMM ot In volts 
modu across опе of ho safety resistors, 
я d 
'& apply power and watch tho 

voltage reading. Cut power immedi: 
ately f vou gota roading of moro thas, 
10У милона tho ану relator In fact It 
should be below 1V (but may "danco 
around" a bit), I the power is lof on 
Amd hero sa fault 
‘en quickly burn o 
STEP slowly wind Vit clockwise 
The voltage across tho safety esilor 
should stabilise and start 10 rise, Ad 
just itso that the roading is about ЗУ. 
STEPT: measur tho voltage across tho 
эро output Потпуни This should 
ono more than «st V (rs typically 
around ond 

Assuming has all OK, you can cut 
tho powar, wait for tho lior capacitor 
to discharge fully and reinstall tho 
fuses (using the spocifiod 0.54 typos, 
ortho closest you can gat). Tho module. 
‘an thon be reinstalled in tho chassie, 
А quick test with a signal source and 
‘some spoakers should confiren tha tho 
‘parade module is working correctly. 

"Once the amplifiers restored to full 
working condition, it's а good idea 
to тип t with the id on for an hour 
ого with normal program material 
and thon check the voltage 
each amplifier module. 
than about 15mV, wind (Ве associ 
ated adjustment trimpot back a little, 
‘hough he ийе module wili 

improved thermal tracking, it 

nt current can still Increase a 
Bit as the module warms up so it a 
good idea to ro-adjust the setting once 
it has boon operating for a while. 36 
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for tho 
Hotpoint 1880005 


The two previous articles on this set dealt 
with its restoration. The aim was to make 
the set work as it did originally. We now 
look at what can be done to improve the 
performance in the light of design knowledge 
Some 60 years later. 


Р YOU AREONEofthose who only they often had design faults and un- 
wish to sostore а radio as close as fortunate compromises. 

possible to the original, this article is — OK, what was wrong with tho design 
hol for you. We сап understand those of the Hotpoint? At the ime it was 
who strive to produce the vintage radio produced it would havo boon regarded 
equivalent ofthe Concours dE is a groat set 

butas we havo pointed out inthe past The most serious fault isthe attenua- 
when discussing many valve radios, ов of higher audio frequencies due to 


we suon Cur 


‘ho tight selectivity oftho intormediato 
froquoncy stage, Selectivity refers lo 
tho “sharpness of tuning in a radio. 
This was common to seta manufac 
turad by big companion and built by 
hobbyists in tho 1040s and 1030 
The usual praction was to havn tho 
I intermediate frequency) а ада 
and ono IF valve sage, Tuned tans 
formers, each with two cin 
tween the mix 


Radios intended for usw in country 
areas sometimes bad two IF amplifier 
Ages and thron IF transformers = a 
total of six creult tuned to 48SKH 

Thay wore groat for picking up. 
distant station but due tà the s 
‘attenuation ofthe high audio freque 
les they always sounded very "me 
Tow", These days wo would simply 
regard the sound quality as mul 

"in odor to appreciate why this bap- 
pens, we need to look at th» nature 
Gf the signal transmitted by the radio 
sation 


e station is transmitting with 
at IMH (100002) and it ie 
ha tone of kHz Then, 
actually transmitting 
parie frequencies: ОЗУН, 
ЗН and 1ооз Ну. If you put in 
a iter which paseos tho 100080 but 
ltonuates the ОВНА and 10081 
frequencies, they will be reproduced 
ata lower lon 
Spectrum analysers and other а 
phisticated test instruments w 
Benorally available in design laborat 
Ties in the 1940s and 1050s and many 
engineers were а bit hazy about the 
idea of sidebands, In the 1960s, single 
sideband (SSB) transmission became 
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Tig: while some vintage radio restorers may ege 
таоло improve it performance. Speciticall s audi 


mom 
in ale 


the standard for high-nquency com- 
munication circulis amd designers 
began to rolio that you could survive 
with опо wideband only. But thats 
another story 

Tf people wanted a wider audio 
responso in tho early year, the volu 
ion was to have а TRF (tuned radio 
Frequency) receiver. Many of these 
were bulit by hobbyists from degna n 
popular magazins. Thay usually had 
{hive tuned circuits and two valve am- 
plifying stages followed by а dotoetor. 

"Tho difficulty was that they wen 
only suitable for aroas close to strong 
Stations. And if there were other ta 
tions clos in frequency to tho one 
you wanted, they would often braak 
thou In other words, hey had poor 
sett 


A better solution 

A better solution is to desiga the 
аза amplifier so that it will poss 
the higher frequency sideband, How 
high? Currently, in Australia, broad- 
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shows how a top-coupling capacitor across о. 
би наивне "Н 


cast stations are separated by КНУ, 
Tho authorities have taka great care 
‘nallocating channels, 
calla 
of local interferencn from adjacent 
‘channels, In theory; а filter which had 
а lovel response centred on 455kH2 
‘and maybe 20kH2 wide would be OK. 
"But how to make such a filer? We 
‘would have to get tho old engineer's 
slide rule out and do some sums but 


such a Altor could easily have 16 
inductors with precisely defined Q 
factors In addition: the loses through 
the filter would certainly make it 
mocossary to have another amplifying 
sage ~ not practical 

How about a compromise? There 
ia a way thatthe response to higher 
тий frequencies can be improved 
I involves changing the coupling 
between the windings of at leas one 


Semwwnzn om 


The rath Мех dial 
int ence W 


Convenient stringing arrangement is shown on the back of tho dial 


of the IF transformera. A litle about 
how coupled tuned circuits behave 
will make the idea clearer 

The two windings оп а 438k I 
sro usually wound on a small diameter 
former and placed in a shielded can 
ana above tha other soo Fig 2). They 
fre och tuned by хой capacitors 
andl а ferita or lron-core slug which 
fan bo moved up and down inside 
Winding. The windings are carefully 
placed so that when one is adjusted i 
"loss not affect the other Ths is called 
under coupling and is how most IF 
transformers are arrange 

ithe windings am brought closer 
logo the transfer of energy fror the 
primary to the secondary will increase 
"inti a peak is reached, Bringing tho 
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мала slt Without this diagram. И would be impossible to gure out t 


windings closer stil then а 
reduces tho energy transferee at 
455K centre frequency and boost 
the response on either side. This la 
те in Fig-2 with the curve I 
belled “Over Coupled" and givasa clus 
astohow the response can be widened. 


‘Top coupling 
1t would not be easy to Increase the 
coupling between the windings by 
moving them in an existing set but 
the same result ean be achieved by 
connecting а small capacitar between 
thetops of the windings, The degre of 
orae coupling depends on tha valve of 
have done some 

practical work to see what can be done. 
A 47pF capacitor connected es 


the 181 IF transformer improved the 
audio respons ofthe Hotpoint at 3kH2 
фу ва very worthwhile Improve 
ment for such a small modification. 

How do you go about choosing the 
best top-coupling capacitor in your 
particular set Is a fiddly operation 
But with cam, the best value can be de- 
termined using only a multimeter. You 
‘wil have already poaked the I coils, 

Connect the multimeter to the test 
point and carefully tuno toa station, 
preferably at the low-frequency end 
Of tho band, Use an external aerial so 
that the signal is reasonably strong and 
not affected by body movements, The 
mei should Indicate -3V or more 

Next, solder a low-value capaci 
tor lag, 22pF) across ho tops of tho 
IF transformer winding, "There will 
probably be a slight increase in the 
mel roading, 

Now try largar capacitors 33,47, 68 
мй 100pF In tarn, One of those will 
setually rosult in а lower mater road 
ing and this is the correct one to u 
to pot tho required overcoupling and 
broader TF reponse shown in Ру 
Note that tho 1P tuning slug adjust 
ments must not be tore 

Tho valuo of capacitor for a give 
dro of coupling could b calculated 
ifto inductancos tho initial coupling 
and Q factor of the IF transformer aro 
known but i И much vader to dutor 
maine by мрки 


HT modification 

A slight complication now адни 
‘ho bum on the high-tension (HT) line 
1а now appli to the grid of tho I 
amplifier and the AGC detector lines 
ма ho top coupling capacitor, This 
makes it necessary to put in а resistor 
Capacitor ilter fed tho gl tono 
fo the plato of the mixer valve 

Tho primary winding ofthe second 
1 traneformer will usually have a 
high Q which will AN in tho dip in 
tho respon of the ovar-coupled first 
IF but in our cas it also contributed 
to the sideband attenuation, A 01M 
resistor wired across tho primary gavo 
tho орбита overall IF response 

The improvement is well worth 
while and the resulting overall fre 
quency response of the set is about 
Зав. down at БАН; instead of the 
original 1088 (if you want tho original 
mellow” lone, the function switch ie 
stil available) 

The modification makes it easier to 
understand speech and enjoy music 
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daytime recnption of local stations. All 
glass miniature valves which became 
available a fiw years lator had much 
higher gain. In combination with ef 
ли forte rod serials, they mad 
arin unnecessary forth 


ticularly 
ЛҮ 
when а short aerial is used, 

Beacons of all sort am now kopt 
way from 45SKHz so thia ег ia no 
longer necessary, It cun be disabled 


i . 
me talk to tho set's original engineer but 


Speaker cone had come away Iron 
lac, 


ум, It certainly does not make ор 
трем modem РМ ог on shartw 

terme of номов ` W 
hart 
work nants аге 


Increasing the audio power 


mum load for the 
out 70000 and th 
pul around 1W 


li requency com 

biasappliod tothøsignal The overall gain of th 

plod by the back-blas modifications shown on th ме transformar secondar 

work, actually slightly n [the original specification says 3W!) 

20081 original desiga, Tho iner Slightly more audio power can be 

istor at the c high. gain and that attribut obtained by reducing the cathode bias 

а result, tbe gain available or at IF coupling more than makes up терг to 2i the plate loud 

ia loss than tho valvo for the Jones due to the damping of 10 50000 but at the expensa of moro 

provide the and IF hoat and shorter valvo lifa. Speakers 

The solution s to ven with thn increased gain, the used with sets o d were quite 
ofthe UG. This provides maximun r 
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BUILD YOUR OWN ELECTRIC. 
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Parts for 1000:1 
prescaler 


Frequency Counters ( 
October 2000), which was reprinted 
їп the January 2000 issue of Everyday 
Practical Electronics, 

Lean soom to find the panel switch 
for power (DPDT toggle, right-anglo 
PC board solder mount with threaded. 
bushing). ve soon this kind of switch 
before but cannot lay my hands on onp 
that matches [4mm lead spacing, ete 

1 wonder 1С you can give me an 
‘example of a manufacturer and part 
humor for this switch 1 eat walt 
to actualy assemble this project but 1 
havo a strong desire to pret the parts 
to mako vuro | have drilled everything. 
right, before 1 assomble the board! 

1 оой similar advic on ошен and 
part numbers for the SMA connector, 
Though Lean probably adapt tho baard 
1o a difloront part ЇЇ nood be. (P... 
Washington, ОС). 

ө "Tho mini DPDT PCB-mount switch 
usod in tho UHP proscar is the ono 

TL stocked by Australian пай chal 
Jaycar undar thoir catalog number ST 
‘0966, 1 is available from thom direct 
via thoir website at wwwjaycar.com. 

"The тунга PCB-mounting SMA 


the samo project is also 
Jaycar, catalog number PS- 
сап also bo ordered direct 
rar website 


from the 


24V version of Digital 
Lighting Controller 

‘Your Digital Lighting Conto 

istic Ср Об. November 
{ot i diu for 240VAC opera 
ton, What anges would be reed 
(орои the Trinca an 24VAC as ment 
lium lignis operate on МУ nol 
30V 0 . Rockingham, Qi] 
З We avo nat red iut to lav 
module should. be abl fo ale 
HVAC (or LEDs, There se rome 
minor disadvantage of ding И this 
ag ој. 

Tint fo he same amount fight 
ing pena, the vst will ceed to ниб 
Oy 10 ino ws muck uren 
For tbs this wil probably be OK as 
LED ипи usually don raquo a lt 
f eur Koop у mind Tough that 
the total ore forall tho Le wi 
be аа through the ром input 

‘another disadvantago i that te. 
volt lova soroan а Marone 

ken proponon of hela Th 
rman the ovni ocioncy 

Practically speaking though, we 
oni thnk stor of thse ple, 


Jsingjrhe]Railpower]With]l'o 


‘will prevent you from using the slave 
module to control 24VAC. You will 
Just need to use different connectors 
at both em 

Wa don't think the Trac latching 
‘current will be an issue but fits, you 
‘can sot the master module to drive tho 
Тас» forthe full conduction period 
(this was explained in tho article pub- 
lished in November 2010] 

"Having said all that, we intend 
publishing a new slave modulo design 
to sult LEDs running off 12VDG or 
24VDC This will uso Mosfots and wil 
bo significantly mom ое for low 
voltage contol than Тася controlling. 
24VAC. Tho projoct is scheduled for 
next month (October, 


Valve guitar 
preamplifier 

1 have bul th valvo рлар 
feta in he November 2003 и 
and would toto modify почи 
aliar and lla емир ene 
Sono. Could you plus advise me. 
ое пов тоомо! (P 
Sin ra 
Vary few modifications ar required 
for your application. 1 you want a 
olima conto, thia can De Red In 
ahh 
Mb the pot wiper connecting to the 
ири connector 


[Motors 


1 refor to tho Rallpower ‘Tain 
Controller project describod in the 
September а October 2008 issues 
fof SILICON Ст, 1 would like to use 
it for experiments with BV or 12V 
DC motore (Instead of 17V). Can 
you advise whether 1 can change 
ame components oci a 12V 
DC output 

Iflinstalled a V to 15V 2A multi- 
tapped transformer, would there be 
‘only minor changes to obtain бу DC 
output? (N. S., via email), 
е The Ralipowor Train Controller 


is a pulse power circult where the 
voltage applied to the motor com- 
pies питон 17V pulses, Even at 

ili speed the pulses have a duty 
ayeo only teat Fee 
an average of 12V, 

50 while the peak voltage deli 
red to the motor is 17V, the average 
Sola delivered to the motor i 
actually 12V, suitable for running 
12V motors in model railway loco- 
motives (typically HO and OO or 
larger scales). Or you could use 
on Negauge layouts which typically 


‘uso OV motors. is justa simpli 
up adjustment, There ls no problem. 
‘with running DC motors with pulse 
power 

f you wanted to use a multi- 
tapped transformer it could bo used 
1o provide ess than 17V for tho main. 
supply rail For example, you could 
connect It to provide somewhere 
ele 0-12۷ DC and then the unit 
would operate to provide pulsed 
DC to абу motor. Once again itis 
merely a matter of a simplo set-up 
adjustment. 


өв висок ле 


'siconchipcom au. 


Noto that ifyour volume control has 
alowerrosistancethan 1МП, the value 
fof the output coupling capacitor will 
‘need to be increased in order to main- 
"aln the base response. For example, 
if you use a БОА pot, you should 
cally connect a second 2200F 630V 
capacitor in parallel with the existing 
capacitar. 

Tf you want to increase tho preamp 
gain a little, change ono of the SIK 
feedback resistors to 4740 or бака, 
Note that doing this will Inevitably 
duco tho frequency response and 
also стазе the пао and distortion 
ta some extent 


Multi-channel 
mixer wanted 

T am enquiring as to whether you 
A 
a oreo audio mixer. Tm looking fora. 
Unt that can uso а home and оса. 
anally takeout to paren, with Inputs 
for say two laptopas wo microphones 
and two ually зашо 
requirements include the 


A 
"nced/unbalanced mic inputs; four 
unbalanced laptop/MP3/aux Inputs 


with bass, mid and treble controls 
and possibly mastar tone controls: а 
headphone output; and an amplifier 
output (possibly balanced). 

W you haven't dono one already, 

would you consider such a machine 
de a future projet? Г be quita suro 
that thoro would be a demand for 
uchathing, My children love playing 
Around with music at homn and one 
емо would be really useful, (P. W. 
‘Auckland, NZ). 
, Our las stereo mixer project was in 
November & December 1006 and had 
eight input channels mixing down to 
ио, It was very comprehensive but 
not cheap. While all the рама would 
stil bo available, you would have to 
make your own metalwork, 


Upgrading the 20A 
speed controller 
"rhe 127400: 20A Motor Spood 
Conte described in the June 011 
gres тов way Toan up- 
othe Kitt 40AT 1 do not mid 
и шаки 
{pura tho Mositst (ЕМ. via era 
he cot биий leid for 
Ep to 20A. To upgrade i to 40A, You 
auia maguire wir PC tc fete 


aiconchipcon au. 


E 
the primary wireon tho output 
former of th пасті Clem 
published in the August 2010 
он forth primary sns 
So very raro niles It expected 
ted 020mm figured ийт. 

in the US t seems that ve call 
hip cord. an Bad no supplier 
forthe wiro. Our biggest supplier, 
Dig. shows various conia 
Slo but hr closest и 7 stranda x 
30 grag у, 

Tight of tho ct ot 1 neod to 
тп фа comer оп 24V, you have 
пи dint that tno number 
Оши» туе primary must double, 
Те сити should ton be ono halt 
Eu previous valun. Could then 
п tentis 7x12 ge 
"iam 

Тш all comes a a esl of my 
wwe ar to tho тышоп forthe 
чау аиа ttn M x 0 rw. 
{tnt sa М 
fae етен win 

n ondar ити on A, can tho 
secondary oho output 
A duc to 45 tums head o. 
doubling tho number of ums on 
‘ho primary? This would limite 
"ho potential prob of not having 
адары on the bbb owed 


current carrying conductors and а 
40۸ diode (og, a 1N6007 80A diodo), 
The fuseholder would also have to be 
changed to suit 40A fuses, 

‘The two Mosfols should bo sult- 
ablo for 40A but may roquire better 
hontsinking or you can ndd more in 
рагай, long with extra gate rosistors, 

In short, the whole PCB would 
need to bo re-designed to do the job 
properly. 


Speed controller 


causes servo hunting 

Tam using your 12V Speed Control- 
ler (StacoN Cur, November 2008) 
to conta eos dl moror n 
{gangs model train which is also 
пао eee, However, the unit 
Interfere with the RIO servos thoy 
arr bunting: 

Do you iow ofa cure for this prob- 
ln? have not yet tid changing the 


‘more space on the bobbin to socom- 
тоно more tums onthe primary, 
Cana bigger bobbin be used without 
affecting the effectiveness of the 
Cleaner (O. В, via mal). 
© "Tho wiro gaugo isnot rita and 
07x32 pugo wire would be mit 
thie, especialy for 24V operation. 
The wire was привид as a matric 
sian and is commonly available in 
Australia. USA wire i possibly 
iter with Imperial eee, Fi 
Si wie wns spec because 
that provided a ready mado billar 
winding tat was insulated from 
The secondary, 
ES орні, you nood w 
не tho primary winding orar 
ил reduce the sacondary 
otherwise the transformer 
wou uni Tort rend o 
thd period causing e Moss 
io drivo wist бану bos 
Жоп circa. A largar formor ovid 
Bo usod: 

You also neod to replace the 
ATO MV. capacitor with 38V 
КОЛЖ 
сарисног оп the 78005 regulator's 
‘nut with 35 type, In additions 
the power and run LED гни 
Should be шетен! to ТОМ. 


2200F timing capacitor at pins 2 & 6 
‘of tho 7858 as a possible cum far the 
motor whine, (K. Ко via email 
The speed controller and motor ме 
possibly producing radio frequoncy 
"interference and causing the remot 
control to be affected This нение 
опсо is duo to the rapid switching 
transitions of the pulsed waveform. 
that's applied to the motor 

A small 100pF capacitor across the 
train motor may shunt aufficlent RF 
to prevent the interforence, Added 
Inductaneo of 1004H may also bo 
aquired between the speed control: 
lors output and the motor. Suitable 
ЗА 10047 chokes are available from 
Alironics and Jaycar. With the added 
inductor, the shunt capacitor can be 
increased to. 100aF and connected 
across the rai track supply 

Motor whina may be reduced by 
changing the value ofthe 2200F ca- 
ppacitorand this can bø anyhow in tho 


ООЛ. 


DIN 


1 am looking for an RF pream- 
plifertoimprovethe sensitivity on a 
{oupleofold communication receiv- 
ers. came ucross your Plane! Jupior 
Receiver in the August 2008 issue 
and would like to know if the RE 
preamp for this unit could be used. 
Tor my purpose (le, the section of 
Ihe cireuit before it connects lo 1C1)? 
Tbellovo the Qof tho circuit neods 
to be changed, What other values 
need до bo altered to make Н suit- 
able for the 1.525MHz range! (P. 
Т. via апай). 
e The Planet Jupiter Receivers RE 
stage probably would be sutablo as 
а preamp for use with МЕ commu- 
"cations mmesivers but with soma. 
modilleatlons We would not suggest 
that you try о make tho amplitor 
broadband by reducing the Qof L 
ocauso tho ampliora performance 
would bo degraded too much, 
Instead, wo suggest that you. 
witch Lt and VOI for three bands, 
ту, 15-4 0M, ee and 
ВОЗОМНЕ As а starting place for 
‘tha thv Т2 cols use 00 turn for 


tho Lowest band, 60 turns for tha 
middle band and 30 turns for the 
highest band. That done, remove 
the fixed capacitor across VCI and 
Just switch in а 6-30 trimmer for 
sach band oras an alternative, usoa. 
30-120pF miniature tuning capaci 
"or connected permanently across 
the tuned circuit, to allow you to 
manually tune for a peak on any of 
tho throe bands, 

This would be much bottar than 
trying to set trimmors for the bost 
‘compromise on each band. 

Thi aerial input tap for each coil 
should be at about 20% of tho turns 
"up from the ground end, je, at about 
18 tums fora Q0-tum coll, 12 turns 
fora o0-turn сой and six tams fora 
30r coll 

Do not attempt to tuno the output 
‘of the amplifier, as this will Invite 
instability. Instead, leave КРОЛ and 
tho series 1000 rosstor as tho un- 
tuned load for QI and use a 2n 
Capacitor to couple tho output to tho 
"aerial terminal of your communicar 
Wns геси, 


range from 47-4700. You will поні 
To experimont to find tho bos valuo, 


Headlight reminder 
project has smoke 

T тону bull tho Headlight Re: 
ides Por ar So Cu Augur 
2001) Aer sting al the corio 
Bania and би two fo lig 
КЕРЕТ 
funr cuidate lp la corner ot 
Eho PGB иштей tono онно 
iie eror with de HV suppl 

[itched off med ately and 
cathe lo ha conection and 
— the flr halo т 
шы le power Ты gre m 
epu нй а корр mele 
Tamm aot sure ИТ ал дизимин 
vean Your зир кошш ba ape 
io Ü. Savia abati, 
2 The 100 resto ll overheat it 
Sharo i a sime cuit on би неу. 
Site owes ara po oida АД 
dae the pude с ef and bee 
toon а а py and te КЭТ 
US pale. Coma tho РЕВ sar 
аа published PCE 
prece items 


300 sucov cn 


bridges present Somotimos, а hairline 
in om wem pa 

Mako sure all ICs аге located cor 
recti and orientated correctly, Finally, 
Cheek that tho electrolytic capacitors 
аге Installed with the correct polarity 


Using a narrow-band 
oxygen sensor 

Tiere a query about the Wideband 
Alp usi Mist Display unit. no 
that аа ue a parv and оста 
ишо vi thia display. However i 
Twin o use a wideband sensor do 1 
have fo alao шш the Wideband Con- 
tae Unit 

Plant note that 1 do not want to 
change any values in tho BOU AUT 
ant o dolar helft llo 
Пуле day diving 

To tumour, И want to monitor 
амы nii log a wideband poe 
for and not to change any varit in 
tho BCU do um omiy the Wideband 
Ашы Mixture Display Unit And 
ИТ мии to monitor ba isl tia 
мүлүк 
Sardis inthe ECU, do use the 
Wideband А-ы Mixture Display 


Unit and the Wideband Controller 
unit? (D. К. via email) 

e The Wideband Als rue Mixture 
Display [Saucon Сн, November 2008) 
‘canbe sed to measure he signal ram. 
‘narrowband oxygen sensor without 
affecting engine operation. If you want 
полива wideband sensor, this must be 
usod with the Wideband Controller 
ee Cui, September & October 
2000) and tho display can then bo used. 
to show the wideband readings from 
the controller, 

When using a wideband sensor in a 
car designod fora narrowband sansor, 
"hen the narrowband sensor can Бе 
replaced by the wideband sensor but. 
It must bo used with a wideband con: 
trollar: In use, tho wideband controller 
hihi 
hal that can bo connected to ihe ECU t. 
provide for normal engine operation. 

The wideband display connocts to 
the wideband output of the wideband 
controller to display the mixture 
ding 


Milliohm adaptor 
adjustment problems 

T built the Мойт Adaptor fr 
DNA cb in iie Fübnury 
jp Gowan sot up the ши шш 
M tame eds 
[rm 

Switching o the 19 ruo, tho 
КОЛЛЕ 
нши ла pod rali очи 
whens 0.401% riora connectat, 
Trending comemponting toes 
жеше] tet cece 
‘tect scents reset 

poppe 
incon fifo 20880 А Seon 
кйин ater si 

Lale ned ee 
dne making tia mear 
e 
Tov a tt oer e i to in 
tect We Alla, NZ) 
S ots lv radii 2¢ not 
БЕИ 
Gta rati ot the Mileno Adar 
See pee cere ите 
ioa ca ote ee 
TAJ Adjust tipo VRS very slighty, 
пе а аи 
"ey higher han тоот 
{a} Айн pot УА very spa 
iata elitr an аы 
ias tan wee yor nt decay 
ее 

ia fe Gm: should be 


aliconchipcom.au 


CadSoft EAGLE PCB Design Software 

Have you been wedded to Protel Easytrax or Autotrax as your favourite CAD PAC software’? But hoy Its so last century: 
%% which runs on Windows, Mac OSX and Linux. We wil have s 
comprehensive гамен, including the ree version for non-commercial use, (Nate: ti review was hal over from tis 
issue, due to space constraints). 


‘Measuring Audio Performance With A USB Interface And Your PC's Sound Card 

Measuring audio performance is now much easier because ай you need is a reasonably up-to-date PC wth а decent 
sound card or a USB sound Interface, plus an audio analyser software package, In this arce, we describe tho basic 
concepts, using a package called "rueRTA' 


{LED Stavo Unit For Digital Lighting Controller. 

Our Digital Lighting Controller can naw control LED strings with this new DC slava unit. Up to eight LED strings can be 
Individually controlled. Bult i now and have it running for the best Christmas ight display In your огоо. 
Deluxe Quiz Game 

Aro you impressed by the ) Tan About Your Genera? Now you сап 
have the same great sound effects as on those shows. Fancy /, music rom your favour composer. 
‘rust some way-out ning tone? Now you can have H with our new qui game. I uses an SD caro, an MP3 playback 
module and you guessed I a microcontroller. 

Olde-Worlde Geiger Counter. 

‘The project ls based on a genuine ex-armed forces Geiger counter which was actualy intended to be used to check 
battofelas in ha aftermath ofa nuclear event (big bang). Now it has been updated with semiconductors to make it work 
with much lower (safer levels of action, Thinking o a оцга! trip to Fukushima? Build yours now and be prepared! 


quito easy to do but tho VRS adjust- controller switches to a high-speed Inputs, configured to insta 


"ment is prefursblo beca that will clock the microcontroler № lay Ko мош appear to be a malay and llc 
have no efft on rondinga on the "reboot" tivo deterrent to tampering, 
10100 таце, Themicrostarsoltrunningfronis Т would really prefer to uw n sim- 


intemal RCosclllatorat about УМНА ple coded Keypad ая 1 have onough 


Dud tantalum capacitor 14 thon the sowara up tho pti. Individual "danger ов my keyring 
A {phase locked loop) so tat oan run -for other eppliciona = parega doct 
Causes micro to reboot a As soon ws tho now clock inwut opener, household alarm. ote 


T built the Digital Lighting Con- чр, it turns on the LED. T cannot fid a suitable keypad cir- 
troller muster module (SttcoN Cum "Itis likely that itisrobooting shortly cuit Teauld adapt о replace tho on/off 
Novamber:Decomber 2010) from an after tho clock peed goos up, due to — switch in this application. Would you 
Altronics kit, td etum арасот Lothor low b ablo to heip th a simpla keypad 

When I apply power, the graen in capacitance or high in ESR) falling interface circuit to replace the key lock 


LAD Пе ply but nothing alao o amoo the core supply volage ot plene? Alsu, while em not ear 
happens- ас Батисте tls high lock sped. ‘el FIG programming, would a pre- 
vec pam sig rma oat pli 
АИС with an ndaptorbour) and E. via nmail), 

itis Tha output of ee Keypad for ® Ws bled stable kayped 
powering the micro is spot on. a shed alarm alarm in the April 2003 issue, Wo ean 
1 dow the мше thay дам lane wd. olan Selat: suppl that ae for 812.00 including 
R Pay Shed Alum of March AMO portage within Анай. 
Shlain and wl Hk to ask rat ар 

поду оодоо) and all Uo solder тшше to а bujar, eg юш Micro strip-line 

joints ook good) What could cause Бе hiddan location of the UMa ul. explained 


this? (M. D., Perth, WA). ity box be inadvertantly disclosed by Т am currently building the Radar 
ө This points to a problem with the owner. ‘Speed Gun (Sucos Сир, November 
the 1007 tantalum Capacitor, , ‚ security: Decembar 2006 

%%% ⁰ͤ One of my reasons for building tho 


%%% (( no experionce with 
power its com fram the 33V supply, carefully im the full detection zone thls part of the RF spectrum. In the 
% “micro switching” description af the microwave head 
% keypad enclosure, the PIR and circuit you state the following: "with 
supply properly as soon а ће micro. the siren enclosure bax to Input? or the озо Шаов frequency determined. 
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[nangino)Theyrone]Gontrols]injmhelGuitanRreamplifier 


Iam planningtobuild the 2-Chan- | treble control shifted down to be- | tone control capacitors сап be dou- 
nel Guitar Preampliior that was | tween 3kHiz and ВН. bled in value fom 2757 (0027) 
featured in the November 2000 d | and 12mF (0120) to бар and 
sue of SiacoN Chip, However, i's | contredon 100Ha mtherthanaround | 22nF respectively for a ЗООНХ cen 


boon mentioned to mo that the tons | зона. Could you please advise how | ire frequency. Similarly, the 1.5nF 
control frequencies are not sulted | 1 сап change this when I build the | (001800) capacitor for the treble 
Tor guitars, especially the mid con- | preamp! сап be Increased о 3,35 to so tho 
trol set at УН. It soeme that the | ® Tho bass control 15nF ОЗ | boost/cutto 4.5kHz. Allernatively a. 
mid-froquency tone control should | capacitor сап be halved а value to | 39mPvalurshould et the frequency 
be contred clover to S00Hz and the | BnF to shin it to 100Hz. The mid | to 3 вена 


by the microstrip line connected e Lye ike 
the collector Ing LED Into signage appearing avery Voice clarity is high on my Uist of 
Twould be most grateful ifyoucould , Can you give me some 
either enlighten mo ae to this part of the public. The плен and chonpost advice also on what 1 could Bt to tho 


incorporate Ња flash- o the ones I already have 


tho design processor advise me us lo ош, would be appreciated or any Dick Smith cabinets ta improve them 
wharo could further educate myself other thoughts, (K. D.» via small). such as iting Vila midrange врекет 
In relation to microstrips and thoir © We published three electric fence Would I need to change trossovors to 
utilisation. (T, G. Banstead, UK) "testers in an artiche ln May 1909, Ono do that? 

® in general toms, a microstrip Hine ofthese incorporated a hashing Xenon 1 alsa use а similar singlo speaker 


feeminalod in a short circuit at ono tubo о show that tho fence Is active, Jald on its side av à centre speaker 
'nducti very much likoa transmission This was powered directly from tho and 1 have shortened the cabinet. 1 
Tino “tuned quumterwave stub" ora electric fanen, поли up anargy from have considered buying a Krix vortex 
parallel tuned circuit. The frequency the electric fence pulses Into a capaci: contre speaker at around $1000, Are 
ofrosonanco ls inversely proportional ог and when there a sufficient volt. there any options that would give me 
to tho affective nloctrical langth. the Xenon tube fires, Flash rate ls similar sound at lower cos! (S. С 
You can fd a lot moro about mi- proportional to ulactrie fence power, Kariong, NSW] 

rip lines In recent editions of '€ "Thor Chinese aponkars waro их 


the ДУС Най Communications " noly good value for tho money at 
Handbook or In Postel Mice, Upgraded home-theatre ету l n doumina paler 


Wt on libn t Curte Speakers wanted thre bul EE 
Kanu Aree Housa 2003, ISON’ havea pa of Cslowormade Dick 1o upada ams рати detva N 
хона, Ади Seat айын ot aont ahy outing cam 


aftr you showcased them in January pletely сим вуна, bearing fn mind 
How to test O eh an ight that cn or ny 
an electric fence {im projectors from am old cinema of Voos if you can takealong somu of 


I want to monitor my eects ance and Dolby surround system, with your favourite CDn), Failing tat, hat 


which runs betwoen 0 ЛӨКУ (depend. separate amplifiars for each channal). Мав ta aome speakers n your local 
ingon instullationand equipment) Ali — They work well but 1 have seen the hifi store. You might ba pleasantly 
Тано ва Панд LEDin unison wiih JV60 kts that Jaycar aro offering and surprised at the cost of commercial 
ıa HV pulan to show the fence is live. wondered how they would compare systems Li 


on Сир magazine regularly describes projects which employ a mains power supply or produce high voltage. AI such 
project should be considered dangerous or even lethal nat used заву. 

Readers are warned that high voltage wiring should be cared out according tothe instructions in the articles. When 
king on these projects use extreme care ̃ ensure hat you do not ,, 
J about working with projects employing mains voltages or other high voltages, 


%% Chip Publcatona РУ Ld scams any laity for damages should 
Anyone be lied or injured while working оп projector circuit described n any наце of SICON Cor magazine. 


{ringerment patents by the manutacturing or selling of any such equipment SILCON Cie alo disclaims any арту 
{or proects which are used in such a way as to infringe relevant government подо and Була 


Vento al advertisements and that hey must conform to the 


5шсок Си silconchip.com.au 


Нап quality 
Realistic pricas 
Fre software update 
Large range of adaptors 
Windows dag ef th 
CLEVERSCOPE 

USB OSCILLOSCOPE 
2. 100М8аб 10bit Inputs + tigger 
100ME bandwith 
x бй inputs 


ум 
Windows 98 MoINTIDKXP 


ANSI С complers, Windows IDE 
AVR, TMS430, ARMT/ARMO 
бансов, ванстт, банс12 


GRANTRONICS PTY LTD 
‘ww grantronies.comau 


FOR SALE 


‘questronix.com.au — audiovisual ox 
ponts solvo home, corporate security 
and devotional instalation & ‘cling 
"нова. QuostAV СҮР, Kramer TVone 
(02) 4343 1970 or sales questronix, 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesamo 
Electronics Phone (02) 8005 6732. 
sesame sesamo com au 


LEDs! Nichia, Cree and other brand 
пате LEDs at excelent prices, LED 
rivers, Including ulta-reíable near 
driver options. Many other Inlorestng 
ard hard-to-find electron home! 
Ww odealen соти 


MAXIMITE BREAKOUT BOARD: 10 
channels, 2 relays per board, 2 boards 
сап be cascaded (o got all 20 chan 
nels. Each channel can be configured 
эв Digtal In, Digtal Out or Analog In, 
Screw terminals. More information 
wvchamfield.com au 


wnwsilconchj com au 


MARKET CENTRE 


Cash in your surp 


us gear: Advertise it here in SILICON C 


Tough times 


demand innovative solutions! 
ugh comma times you need to 


‘atch very lee 
‘ede conl 

give OEMs mure L 
funcional er 

Valori 

ope 


Checkout or eb 
{ody and discover how we ean lp you 
rms ene 


537 ==“ 
And Boxes ^ 
Wrote e 9 
КАШ 10 

[s 2 
ee 


Displays] 


CUSB-36R ч 
Loo] 


КЕТ 
Fromm oa 
RAR 
e d DO 

fs 2619 NG pom 
neee 


исон Си PCBs: Silicon Chip Pub- 
ications can supply PCBs for ary project South Croydon, Melbourna. Phone (09) 
described sinon January 2011. Phone 9723 3860. wwwlectronleworld. 
(02) 9939 3295 or email sllcon@ соташ 

Iconchip.comau for deals, 


KIT ASSEMBLY. 
WANTED 
KEITH RIPPON KIT ASSEMBLY а. 
CUSTOMERS WANTED: Truscons REPAIR: 
Electronic World — large range ol som: * Australia & New Zealand 


conductorsand passive сатрапа ^ Small poston runs. 
Industry noboystendaratourprojects Phone Kalih 000 662 764. 

including Drew Diamond. 27 The Mal, kalthsippane gmail.com 

ты rates for these pages: Classified ads: $29.50 (incl. GST) for up to 
1 20 words plus BS crt tor aaen addtional word. Dep as 354 50 (ло. GST) 
1 porco cenimere (max 100) Chang dale: weeks pror menti cfe 
1 тобож emel he ox icon Geliconchipcom au and clude your name, 
Lt carl e or at (2 99:048 opone (02) 9009 205 


لا 


Do you eat, 

breathe 

and sleep s pees 
TECHNOLOGY? FFE E > fat Vako бод 


comm 
Carbon Redon Industries 
Cee 

Dikey Corporation. 


Gierik teas Wanted 


Australian . 


MEAN WELL Power Supplies On The Wel Valve Audio 
win radioandelectonies com Transformers 
211 Fax 08 9402 1287 


‘Avaliable Aust. only. Price: $A14.95 plus $10 рар 
per order (includes GST). Just fil in and тай ne. 
handy order form in this issue; or fax (02) 9999 
"2648; or cal (02) 9830 3296 and quote your credit 
сана number. 


TT 00LING lattery Charge 
FRIDGE - FREEZER. Controller um 


Prt your 
Baty om 

PUS td” 

ly shows 

You te amour of power you 
re using and гоол. Ako 
iis you know oanery VDC ant 
Bat apy Pee 
From $09 


ee | Solar Panels Н 
«Drag Great т BEST PRICES IN AUSTRALIA! ZH 
Conii тшу song yan soa] 20% =- $59 Sach solar } 
пита ва l "чон 
Somers | 100w 500 eder 
Wall chargar ard cigarette adaptor. 120w $350 

200% 3550 


Folding Solar Panels 


[A ome in a cary bag, regi, ca 
rd en "READY YO UB 


prp | А e 60 watt 
80 watt 
[d 100 an 
"hin 120 watt 
sun iit 4 160 watt 
СРО Е 200watt 


Day Night Hi Res 
‘SONY Chip CCD Camera 


Dome ог 
‘racket 
зуе 
REDUCED! 
ЕЛ 
omy 


$38 


‘Complete DVR CCTV PACK 


1A Indoor ишо Cameras 


‘iso Té cn DVR and Caras 


Stainless | Infomon Wind Turbines 

Steel. 
Cooktop 
on e 
т. Зе | For ona vo молио goer 
‘seme serious power we have a 
land Stove 1000 wat syste complete kt 
ent, wih sland and сорт 
nae, Dont Pay over $2000 
rw te WAS eh SALE $990 
а ите STOCK 


HUGE POWERFUL 
Infomon Generator 


SALE 


25KVA.... $4999 
SOKVA  : : : 58888. 
320KVA : :  $10999. 


SPA WITH HEATER 
Computer touch control pad 

Complete with pumps, raton system 
Radion Heater 

Huge 4 - 6 people spa with recliners 

100% AUSTRALIAN OWNED Company and 
AUSTRALIAN APPROVED 


CLEARANCE SALE $3899 


5/110 Station Rd, Seven Hills NSW 2147 
Phone (02) 9620 9011 www. 


REVERSE CAMERA 
KIT 


GREAT PRICES 


Wel U it 


